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| MILLING WITH THE POWER 
SOLL MILLING MACHINE COMPANY 
, ROCKFORD, ILLINOIS 
DRILLING w : 
ILLIN ITH THE POWER PACHE 


A machine that makes possible a new process in the method of 
finishing the bores in many kinds of work. It assures the follow- 
ing results long desired and which previously have only been 
obtainable at the expense of much scrap and high cost. 


CONCENTRICITY. Notice how the work is held in rolls with 
the outside diameter generating a path for grinding the bore 
and thus assuring the bore to be absolutely concentric with 
the outside diameter. 


PERFECT WHEEL ACTION. Notice that the grinding wheel 
bears against the inner surface of the work at exactly the point 


where the outside contacts with the regulating roll and thus 
gives perfect wheel action. 


SIZING. See the solid positive gage at the back end of the 
hole that tests the bore for size at each stroke of the wheel. 
When the gage enters, the bore is well within the required 
limits of accuracy. 


FULLY AUTOMATIC. The work is held in a loading chute 
automatically dropping it into grinding position as the finished 
part is ejected over the regulating roll. 


Complete information gladly furnished on request. 


HEALD MACHINE COMPANY, WORCESTER, MASS., U. S. 
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AUTOMOTIVE MEN 


You Relieve Unsprung Dead 
Weight INDEPENDENT 
WHEEL 
Why Not Relieve Unsprung 


Down—goes the dead weight of the investment in produc- 
tion equipment when Duomaties are put on the job. Here 
are machines upon which both production and financial 
gentlemen entirely agree. Plenty and a great variety of pro- 
duction and a quick write-off—that’s the Duomatic story. 


Duomaties are big, husky automatic lathes that easily handle 
practically an unlimited number of different production 
jobs. Their construction and operation features are the 
last word and provide the utmost in handling facility and 
production at low cost. 


From fast, accurate production runs Duomatics can be easily ia 

and quickly switched to profitable operation on small lots. ae 
The use of standard lathe tools, a simple method of con- ! 
trolling loneitudinal and cross feeds and a wide range of 
speeds and feeds are factors responsible for this wide range 


LATH E S of application. Both front and rear carriages are complete 


and independently controlled. Tool slides travel in an en- 


tirely automatic cycle, with the rapid traverse up to the 
od Lath es feed and return to the starting point. 
On! 


Smooth out the financial bumps in the production road— 
get full details of Lodge & Shipley Duomatic Lathes. 


LODGE 
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Loday and Tomorrow 
Automotive 
Practice 


A Review of Present Trends in 
the Application of Equipment and 
Materials — Based on Interviews 
with Leading Automotive Pro- 
duction Executives 


nation is the automobile industry—outstand- 
ing for the vision, initiative, and courage it 
has displayed during the past difficult years—out- 
standing for the manner in which it has maintained 
its leading position—outstanding for its adoption 
of new ideas, new methods, and new equipment. It 
is not a mere rhetorical statement to say that the 
automotive industry is pointing the way out of the 
depression; it is doing even more than this—it is 
blazing the path for other industries to follow. The 
demand for materials and tools from the automo- 
tive industry has been the one definite factor that 
has created an increased activity in other fields. 
Here is an industry, the production of which for 
each of the last three years has been less than one- 
half of the record output in 1929; yet the industry 
has retained its place as the largest in America. 
Here is an industry that has made use of the most 
highly developed production machinery; yet it has 
been one of the important factors in maintaining 
employment. It has thereby refuted, as no other 
argument could, the popular fallacy that mass- 
production machinery causes unemployment. 


"ee among the industries of the 


One of the Assembly Lines 
of the Chevrolet Motor Co. 
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A Battery of Norton Cam-O-Matics in the Plant of a Large Manufacturer 

of Popular- priced Cars. Each Operator Runs Two Machines and Each 

Machine is Capable of Grinding Cams up to 234 per Hour, Depending on 
the Shape and the Amount of Stock to be Removed 


More than four million wage earners are depend- 
ent, directly or indirectly, upon this industry for 
employment. It is one of the leading purchasers of 
iron and steel, and the largest single consumer of 
rubber, plate glass, nickel, lubricating oil, and petro- 
leum. Its success means activity in practically all 
other mechanical fields. It is the one great producer 
of a consumer product that is an accurate barometer 
of business. When the automobile industry pros- 
pers, the country as a whole is prosperous. 

The magnitude of this industry, even when oper- 
ated at a reduced capacity as at present, is not gen- 
erally appreciated. During the past year, for 
example, over 2,600,000 car loads of automotive 
freight were shipped over the railroads of the 
United States. This was equivalent to the car load- 
ings of the entire country for five weeks. The value 
of the total output of passenger cars and trucks, 
accessories, and service equipment last year—a 
quiet year in the industry—was over six times the 
total investment in the much advertised Radio City 
development in New York City, an investment 
which, by the way, is spread over four years. In 
addition, gasoline to a value of over two billion 
dollars was consumed. Highway development and 
maintenance called for another billion and a half. 
What these figures mean in employment may easily 
be surmised. 

The automotive industry ranks first as a buyer 
of the products. of the machine tool and cutting tool 
industries of the country. It has been estimated 
that last year, directly or indirectly, the automotive 
industries accounted for 45 per cent of the small 
tools and accessories purchased, and for at least 
one-third of the machine tools built. 
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The automotive industry has provided an oppor- 
tunity for the development of machine tools and 
machining methods such as no other industry could 
have provided. A great many of the machines 
brought out by the machine tool builders have been 
developed for the automotive industry alone and 
are used to but a small extent outside of that field. 
The machine tool development of the United States 
could not possibly have reached its present plane 
without the automobile. 

With equal truth it may be said that the automo- 
tive industry could not have reached its present de- 
velopment without high-production machine tools. 
The low- and medium-priced cars, especially, are 
the products of improved shop equipment. Present 
low prices of cars would never have been possible 
if it were not for the opportunity to produce cheap- 
ly in quantity offered by the ingenious high-pro- 
duction equipment provided by the machine tool 
designer. 

The two industries, therefore, have much in com- 
mon and each has developed through cooperation 
with the other. In many instances, the automobile 
plant has been the laboratory of the machine tool 
builder. The automobile production engineer has 
aided the machine tool designer by advice and crit- 
icism. As a result, methods and machines consid- 
ered wholly impracticable only five years ago are 
now accepted as standard practice in the production 
line, and a great many astounding developments are 
under way. 

It is the object of the present article to review 
briefly the trends in shop practice in the automo- 
tive plants. The statements made are based upon 
interviews with a large number of executives re- 


i 
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sponsible for production methods and maintenance 
in these plants. Their opinions are recorded, not 
only because of their interest to others engaged in 
the automotive industry, but also because of the 
value that the most advanced thought in the auto- 
motive industry has to those engaged in other ma- 
chine-building fields. 


4 TODAY AND TOMORROW 


The Question is Still Asked: “Shall We Buy 
Standard or Special Machines ?”’ 


For years there have been conflicting opinions in 
the automotive industry as to the comparative value 
of wholly single-purpose machines, and standard 
machines equipped with special tooling. As a mat- 
ter of fact, there is no place for any controversy 
at all. When production runs sufficiently high to 
make it possible to produce cheaper by a single- 
purpose machine, due account being taken of rapid 
depreciation, this type of machine is wholly justi- 
fied; and, on the other hand, when production is 
small and changes in design are frequent, the stand- 
ard machine is preferable. The whole matter sim- 
mers down to one of cost accounting and the ability 
to take into consideration in advance all the factors 
influencing cost; it also calls for ability to prognos- 
ticate how long a model can be profitably continued 
in production without change. One production exec- 
utive expresses this idea tersely, as follows: 

“Some plants are going ahead on the idea of 
equipping with special machines for specialized op- 
erations, while others exhibit a tendency to return 
to the standard machine adapted to a special ap- 
plication. This difference is due to the fact that 
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some plants, particularly in the low-priced car field, 
are able to maintain high production even in these 
days, while others, in the medium- and high-priced 
field, can produce only in limited quantities with 
frequent changes in design.” 

These conditions in the industry and the ingenu- 
ity of the machine tool builder have combined, 
therefore, to create what may be considered a new 
type of machine—one that is at the same time 
standard and special. There is a well defined trend 
toward the building of machines from self-contained 
standardized units. This is especially true of ma- 
chines for drilling, boring, and milling operations. 
This type of machine offers many advantages, be- 
cause it is possible to make a quick change-over at 
a reasonable cost. It is no exaggeration to say that 
this practice in machine design, added to the devel- 
opments in broaching and welding machines, con- 
stitutes the outstanding trend toward improved 
equipment and methods at the present time. 

The use of such unit construction makes it pos- 
sible to build machines that have the advantages of 
single-purpose machines and yet may be adapted, 
at comparatively small cost, to suit changes in auto- 
mobile models at frequent intervals. 

There has also been a decided trend toward the 
application of entirely standard machines for spe- 
cial purposes by means of specialized tooling equip- 
ment. This equipment is sometimes of quite elabor- 
ate design and its cost may approach that of a spe- 
cial machine. Nevertheless, it is cheaper to change 
over this tooling equipment to suit new needs, the 
main parts of the machine remaining intact, than 
it is to scrap an entire machine. 


Grinding Rods for Front Wheel Suspension Helical Coil Springs in Seven 

Cincinnati Centerless Grinders at an Average Rate of 9 to 10 Feet a Minute 

for Each Machine, with Limits of Accuracy of 0.001 Inch for Straight- 
ness and Roundness 
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LeBlond No. 7 Automatic 
Crankshaft Lathe with 
Double-center Drive Heads 
and Electro-mechanical 
Feed, Engaged in Forming 
All Line Bearings on Crank- 
shafts and Facing Adjacent 
Webs, Including the Flange 
End and Front End — All 
Complete in One Operation 
at a Production Rate of 14 to 
18 Crankshafts an Hour 


Machining Inner Races for 
Roller Bearings at the Rate 
of 25 per Hour from SAE 
4615 Hot-rolled Bar Stock on 
a Gisholt Universal Turret 
Lathe. The Outside Diameter 
of the Bearing Race being 
Machined is 1.770 Inches 


A Chevrolet Knee-action 
Housing in a Welding Ma- 
chine. Mounted on the Shaft 
in the Welder, Bearing Bosses 
and Housing are Given a 
Complete Turn. While Turn- 
ing, the Housing Walls and 
the Bosses are Welded 
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Producing 100 Automobile 
Pistons an Hour on a Fay 
Automatic Lathe. The Piston 
is Rough- and Firtish-Turned 
on the Skirt, Rough- and 
Finish- faced on the Closed 
End, the Ring Lands Formed 
to Size and Chamfered, and 
Three Separate Cuts Taken 
in the Ring Grooves which 
are Held to Limits of Plus or 
Minus 0.0005 Inch 


Lincoln Automatic Are 
Welder Equipped with an 
Electronic Tornado Head 
Engaged in Automatically 
Welding Automotive Gener- 
ator Frames at the Rate of 
240 an Hour, Using the 
Shielded Carbon Arc Process 


Grinding 600 Valve Faces an 
Hour on a Landis Tool Co.’s 
Semi-automatic Valve - face 
Grinder, Removing 0.005 
Inch of Stock within Pre- 
scribed Tolerance for Con- 
centricity with Valve Stem 
of 0.001 Inch | 
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These tendencies toward adopting standard ma- 
chines with special tooling and the further develop- 
ments of unit construction have been accelerated by 
the fact that few automobile companies have been 
able to afford great initial investments. Sometimes 
the machine tool manufacturer has been called in, 
and in cooperation with the automobile tool engi- 
neer, has solved the equipment problem by provid- 
ing improved tooling for present machines, thereby 
materially reducing production costs. 

In some of the larger plants producing cars in 
great quantity, however, floor space is also an im- 
portant consideration, and here production per man 
alone is not the deciding factor, nor the cost per 
piece. It must also be possible to produce a given 
quantity in the minimum of space, and it is here 
that the new special-purpose equipment has made 
a decided appeal to the automobile manufacturer. 

The tremendous importance of tooling equipment 
in the automotive industry may be realized from 
the fact that it is estimated that the industry spent 
about $30,000,000 last fall for new dies, jigs, fix- 
tures, and tools to prepare for the 1984 models. The 


Threading 1-inch, 14- pitch, Diesel 
Engine Main Bearing Studs at the 
Cummins Engine Co.’s Plant, Colum- 
bus, Ind., on a Landis Machine Co.'s 
Landmaco Threading Machine at the 
Rate of 50 an Hour, Threaded on Both 
Ends. Studs Made from 4130 Steel, 
Heat-treated to 346 Brinell, and Held 
to a Class 4 Fit with 0.001 Inch Limit 
for Concentricity. Threading Costs 
Reduced to One-tenth Former Costs; 


Rejections, from 15 to 0.3 Per Cent 
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Hydraulic Machine for In- 
serling Camshaft Bushings 
in Cylinder Blocks, Designed 
and Built by the Springfield 
Machine Tool Co. Approxi- 
mately Two Blocks a Minute 
are Handled in this Machine 


new streamline designs were very costly. It is said 
that the dies necessary for the hoods of two leading 
cars cost over $150,000, and that the cowl dies ran 
into a total of $75,000 for each of these two cars. 
The die equipment for radiators is known to run as 
high as $50,000 and for front fenders from $9000 
to $12,000. 


Some of the New Trends that Occupy the 
Attention of Production Engineers 


A number of new methods and improvements in 
older practice that are now claiming the attention 
of automotive mechanical executives may be briefly 
listed as follows: 

External broaching is being rapidly applied to 
parts that no one ever thought could be finished or 
machined in this manner. A number of machine 
tool builders have developed new and improved 
broaching equipment, and almost all of the auto- 
motive plants are either applying broaching in 
place of former machining methods or are experi- 
menting with it. 
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Great developments have been made in both arc 
welding and spot welding, and new applications are 
constantly being found. The new type of fenders 
would be practically impossible to make in one 
draw in a press. By making them in three pieces 
and flash-welding them, a comparatively simple 
manufacturing method is developed that gives com- 
plete satisfaction. Radiator casings are also made 
in the same manner. Much new welding equipment 
is available. Of special interest is a portable spot- 
welding machine which can be carried to the work 
and is used like a huge pair of pliers. 

The copper welding process developed by the 
General Electric Co. is being experimented with for 
many applications. It has not yet been adopted to 
any appreciable extent as a regular production 
method in automotive plants, but such applications 
are not very far away. Instead of using complicated 
parts made by expensive dies, it is possible to join 
several simple press parts and parts made in auto- 
matic screw machines, by means of copper brazing 
or welding. This greatly reduces costs. 

Huge automatic welding machines have been de- 
signed to take as many as ten pieces for body assem- 
blies and weld them together at one “stroke.” The 
time required to weld each body is less than it takes 
to tell about it. The sheets are joined by multiple 
spot-welding, the machine being automatically con- 
trolled by electric means and actuated by a hy- 
draulic system. 

There is a constant increase in the use of fabri- 
cated-steel welded construction for jigs, fixtures, 
and dies. In addition to the savings in cost effected 
by eliminating patterns and castings, the time re- 
quired for making the tools is materially reduced. 
This is of vast importance when tooling for altera- 
tions or new car models. 

The use of bronze welding for maintenance work 
has greatly increased. This process is extensively 
used in repairing machines and tools used in auto- 
motive manufacturing. It has been advantageously 
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Machining Differential 
Bevel - pinion Shafts on a 
Lodge & Shipley Duomatic 


applied to repairing broken gear teeth on large 
drive gears, as on presses. Repairs can be made 
without removing the gears from the machines. 
The new developments introduced in automatic 
sizing devices for cylindrical grinding machines are 
welcomed by production engineers and studied with 
care. The new grinding machines recently brought 
out for camshaft and crankshaft grinding are re- 


‘ceiving much attention. 


The increasing use of anti-friction bearings in 
machine tools is being commended. Their use has 
reduced machine maintenance cost and has in- 
creased the possibility of taking full advantage of 
the new carbide and other high-speed cutting tools. 

Simplification in the design of tools and machines 
has reduced costs without impairing the accuracy 
of the parts produced. This simplification has been 


Milling Cadillac Crankcases at the 
Rate of 125 in Eight Hours ona Newton: 
Straight-line Milling Machine Built by 
the Consolidated Machine Tool Cor- 
poration, Having a Special Head Fitted 
with Two Concentric Spindles. The 
Main Spindle Carries a Large Face- 
milling Cutter; a Smaller Spindle Re- 
volves Inside the Main Spindle, Driving 
a Shell End-mill which Reaches Below 
the Larger Cutter, Permitting Two 
Simultaneous Cuts to be Taken 
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Grinding the Cross for Universal Joints 
on a Brown & Sharpe Plain Grinding 
Machine. The Machine Runs Continu- 
ously—24 Hours a Day; Average Pro- 
duction, 130 Pieces an Hour with a 
Tolerance of 0.0005 Inch 


Milling Five Locating Bosses on Con- 

necting-rods in a Cincinnati Duplex 

Hydromatic ‘Milling Machine with Four 

Horizontal and One Vertical Spindle. 

The Production with the Fixture Shown 
is 57 Connecting-rods an Hour 
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Turning, Facing, Drilling, and Reaming 
45 Automobile Hubs an Hour on an Eight- 
spindle Bullard Mult-Au- Matic. The 
Best Previous Production in this Auto- 
mobile Plant was Nine Pieces an Hour 
—TIncrease 400 Per Cent 


Grinding Both Sides of the Big End of 

Connecting-rods on a Blanchard Auto- 

matic Surface Grinder at the Rate of 

550 Rods, or 1100 Surfaces an Hour, 

with Two Operators, and with Limits 
of Plus or Minus 0.0005 Inch 
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Grinding Front-spring Upper Bearings 

for the Chevrolet Knee-action Wheel 

Unit on a Special Van Norman Oscil- 

lating Radius Grinder. This Machine is 

Installed in the Detroit Plant of the 
Chevrolet Motor Co. 


Turning Bronze Rings for Synchro-mesh 
Transmissions on a Porter-Cable Carbo- 
Lathe. The Rings are Turned, Faced, 
Chamfered, and Grooved Simultaneously. 
Cutting Speed, 500 Feet per Minute; 
Production, 120 Pieces an Hour 
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Fellows High-speed Gear Shaper Set up 
for Side-trimming Internal-clutch Teeth 
Previously Roughed Out. The Machine 
Trims First One Side of the Teeth, and 
then Reverses and Trims the Other Side. 
Production, 30 per Hour 


Boring and Facing Cast-iron Tractor 
Bearing Cages — 180 to 215 Brinell — 
on a Heald Bore-Matic at a Continuous 
Rate of 85 Cages an Hour. Two Bores, 
One 5 Inches and One 2 3/4 Inches, are 
Finished in Addition to Facing 
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accomplished by unit construction, the elimination 
of complicated clamping mechanisms, and the in- 
‘creasing tendency toward standardization of ma- 
chines formerly classified as special. The manufac- 
turers of portable tools—electric and air operated— 
have also had a part in this development. The 
weight of such tools has been greatly reduced. 

Heat-treating processes have been greatly im- 
proved; and the equipment in plants that were up 
to date only three or four years ago is, in many in- 
stances, obsolete—-so rapid have been the changes 
and developments. Direct quenching from the car- 
burizing boxes—now a standard practice—has 
meant a great deal to the automobile industry, not 
only in economy, but in better quality. Gears and 
other automobile parts are now handled in this 
manner with less distortion than formerly. 

Pickling, cleaning, and rustproofing processes 
have been rapidly developed and are claiming more 
and more attention on the part of production men. 

The use of the honing process has been extended 
so that it is now being employed not only for cyl- 
inders, but to an ever increasing extent for other 
cylindrical surfaces as well. The finish obtained 
is most remarkable. Recently a honing machine 
has been developed with the hones mounted in an 
angular position, so that all the cylinders in V-type 
cylinder blocks can be honed at once. In one in- 
stance, ninety eight-cylinder blocks are being honed 
in one machine every hour. 

The precision boring type of machine, also notable 
for the remarkably fine finish obtained through its 
use, is being employed to an ever increasing extent. 
One of the noteworthy facts in connection with this 
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machine is that it is possible to finish a cast-iron 
bore to as smooth a surface and to almost as high 
2 brilliancy as a bore in a steel forging. 

As already mentioned, the application of broach- 
ing methods has made tremendous strides during 
the past year or so. This is especially true of ex- 
ternal or surface broaching applications. Parts that 
can be advantageously broached are constantly be- 
ing added to the list, and a great deal of experi- 
mental work is being carried on. 

The question again is, of course, one of cost and 
speed of operation. One production engineer points 
out that a fairly high production is necessary in 
‘order to make broaching pay, on account of the cost 
of the broaches; but on such high production, the 
method is decidedly cheaper than any other ma- 
chining method. 

The investment in broaching machines is less 
than that required for other equipment to perform 
the same operation with the same output, which, in 
these days particularly, is an attractive feature to 
automotive manufacturers. Properly made and 
applied broaches have long life, and the upkeep ex- 
pense is comparatively small. Among the parts 
broached in regular practice may be mentioned 
connecting-rods—both exterior and interior sur- 
faces; crankshaft main bearings—a radical de- 
parture in broaching practice; spring pads; screw 
shackles for the knee-action of cars; splines in air- 
plane shock-absorber bodies; teeth in emergency- 
brake levers; slots in transmission-shifter rods; 
and the entire flat surfaces of cylinder blocks. We 
are even told that a set-up has been developed for 
broaching crankshaft pins, completing the entire 


A Machine that Performs 
134 Operations Each on 
90 Six-cylinder Blocks 
an Hour. It is a Station- 
type Hydraulic - feed, 
Multiple-spindle Driller 
Having Eight Self -con- 
tained Units, Built by 
the National Automatic 
Tool Co. It Weighs 
105,000 Pounds 
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Honing 90 Eight-cylin- 
der V-engine Blocks per 
Hour in a Barnes Drill 
Co.’s Angle-type Mul- 
tiple-spindle Honing 
Machine Equipped with 
Micromatic Automatic 
Hones. The Machine is 
Used for Mirror-finish- 
ing, the Blocks Being 
Rough-honed Previously 


operation from roughing to burnishing in one pass 
of the broach. 

The broaches are generally made solid, from 
high-speed steel, although large broaches are often 
provided with inserted teeth, which may be either 
high-speed steel or tungsten-carbide inserts. Large 
broaches are generally built up in sections, so that 
they can be easily and economically repaired and 
replaced. They can be resharpened a great many 
times. In one case, where 18,000 pieces were rough- 


broached for each sharpening, the broaches were 


reground from twelve to fifteen times. 

As an indication of the possibilities in broaching 
large flat surfaces may be mentioned an experi- 
mental set-up, in which the top, bottom, and mani- 
fold sides of cylinder blocks were broached at the 
rate of ninety blocks an hour, with very good finish. 

As yet, the types of machines, as well as the 
types of broaches used, have not arrived at any 
degree of standardization. Some of the machines 
are vertical, others horizontal, while in some, the 
broach is mounted in a slide on the side of the ma- 
chine (especially for flat surfaces), the machine 
being of the horizontal type, but the broach pro- 
ducing a surface in the vertical plane. Continuous- 
type broaching machines are also in use. The 
broaching principle has come to stay and will rev- 
olutionize many of the machining methods of yester- 
day and of today. 


New Materials that are Influencing 
Production Methods 


“Perhaps one of the most important reasons for 
the great improvements that have taken place re- 
cently in manufacturing methods in the automotive 
field,’’ says one of the leading mechanical executives 
in the industry, “has been the increasing use of 
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alloy steels and the handling of these steels in such 
a manner as to secure the utmost in the way of 
hardness and strength. This has made necessary 
the use of different kinds of cutting tools, and, in 
many cases, different types of machines. Great 
progress is being made along this line at the present 
time.” 

The new cast alloy metals that have been used 
for camshafts and crankshafts are destined to play 
an important part in future automotive construc- 
tion. These cast alloy metals have been termed 
“cast irons,” but it has been pointed out that cer- 
tain of their characteristics would make it more 
appropriate to call them “cast steels.”” Leaving the 
matter of name to the metallurgists, and concern- 
ing ourselves simply with the qualities and uses of 
these cast metals, it seems to be definitely estab- 
lished that they are excellent for-camshafts and 
most likely equally excellent for crankshafts. 

In camshafts, it is possible to obtain, in this way, 
an extremely hard, smooth wearing surface, and 
present experience seems to indicate that the wear- 
ing qualities of these cast camshafts are much su- 
perior to those of the forged type. They are not 
adopted because the cast metal is cheaper. It is 
actually more expensive; and the manufacturing 
process, while eliminating the heat-treatment, in- 
volves the more expensive finishing process of 
grinding, which, in the opinion of some production 
engineers, increases the total cost of camshaft pro- 
duction. But this increase in cost is considered fully 
justified by the increased wearing quality of the 
cam surfaces. 

Cast alloy metal crankshafts are now used as 
regular equipment in one of the lower priced auto- 
mobiles. They are actually thought by some auto- 
motive engineers to be superior to the forged crank- 
shafts. Here, again, it is the wearing qualities that 
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Broaching Seven Surfaces on Universal- 

joint Sleeves, Two at a Time, on a 

Lapointe Machine Tool Co.’s Hydraulic 

Surface Broaching Machine. Production, 
325 Complete Sleeves an Hour 


Special Tooling for High- production 
Hobbing of Automobile Starter Ring 
Gears on a Barber-Colman Hobbing 
Machine. By Using the Fixture Shown 
and a Hob Specially Designed for High- 
production Work, the Output was In- 
creased from 18 to 38 an Hour 


524—MACHINERY, May, 1934 


a 


Grinding the Face of Connecting-rods 
on a Heald Surface Grinder at the Rate 
of 135 to 140 Rods an Hour for Each 
Side of Rod. Rods are Quickly Clamped 
and Released by a Foot-treadle 


Machining Steel Shell for Connecting- 
rod Bearings on Crankshaft, on a Sund- 
strand Junior Stub Lathe. The Machine 
Turns Outside Diameters of the Two 
Flanges and Outside Diameter of the 
Body, and Faces Both Flanges on Both 
Sides. Output, 165 an Hour 


E 
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A Four-station Ex-Cell-O Machine Designed 

for Drilling, Reaming, and Counterboring a 

Number of Holes in the King-pin Support As- 

sembly of a Well-known Automobile. Produc- 
tion, 35 Assemblies an Hour 


Grinding Taper Seat of Valve-seat 
Ring with a Tolerance of 0.001 Inch 
at an Average Net Production of 
175 per Hour on a Bryant Chucking 
Grinder Co.’s Machine 


Drilling, Facing, and Reaming 1 1/4-inch 

Holes in Ears of Universal-joint Yokes at 

the Rate of 260 Pieces an Hour in a Fox 

Machine Co.’s Two-way Multiple - spindle 

Drilling Machine Weighing 24,000 Pounds. 

Three Pieces are Faced for Each Cycle of 
the Machine 


Milling Manifolds with Tungsten- 

carbide Cutters on a Kearney & 

Trecker Production Type Milling 

Machine. The Feed is 32 Inches per 

Minute. Fixture Holding Two Pieces 

is Used. One Complete Manifold is 
Milled at Each Cycle 
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are of importance. 


Not only have the cast crank- 
shaft pins and journals been found to wear much 
longer without losing their size, but they are also 


easier on the bearings in which they run. It is 
quite likely that the cast alloy-metal type of cam- 
shaft and crankshaft will be used extensively in 
the near future. 

Apart from the use made of cast-alloy crank- 
shafts in automobiles and the experimentation that 
is being carried on by many manufacturers, there 
are a number of builders of Diesel engines who are 
using such crankshafts. One of these manufac- 
turers recently made the statement that several 
large shafts have been in actual service for some 
time; and in spite of considerable abuse, the shafts 
have shown no wear, the journals and crankpins 


Milling Grooves in Lugs on Cast-iron 
Clutch Plates on a Sundstrand Rigidmil 
with Three-spindle Head and Indexing 
Base Carrying Six Fixtures. This is a 
Standard Machine Except for Head and 
Support. Production, 137 Plates an Hour 
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Finishing a Bore in Each End of 
an Exhaust Manifold on a Hy- 
draulically Operated, Double- 
head, Hall Planetary Machine, 
the Bores Being Concentric with 
Each Other. The Work is Chucked 
Hydraulically. Ninety Pieces an 
Hour May be Either Rough-ma- 
chined or Finish-machined 


taking on a hard polish which seems to be of per- 
manent quality. 

Aluminum-alloy pistons are making headway; 
they have been used by some builders of cars for 
years, and have been adopted this year by one of 
the leading manufacturers of high-priced cars. 
They have introduced a difficult machining prob- 
lem, but by the aid of the new carbide tools, this 
problem has been solved. Aluminum-alloy cylinder 
heads are also making considerable headway and 
are now used on about a half a dozen different cars. 
High-chromium iron is used in the cylinder block 
of one car and alloy cast-iron inserts in the exhaust 
valve seats of another—all of which indicates the 
increasing attention that is being paid to the use 
of improved materials wherever possible. 


Finish-cutting Helical Automobile Trans- 
mission Gears on a Gould & Eberhardt 
Heavy Universal Gear-hobbing Machine 
in One of the Large Automobile Plants. 
Time, 8 Minutes per Gear. Sixty Gears 
are Cut for Each Sharpening of the Hob 
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Automotive Developments 
New Trends 
Machine Design 


By HERBERT CHASE, Consulting Engineer 


ments reveals that a surprising number of 

these were first developed for automotive ap- 
plications. The large production characteristic of 
American automobile manufacture makes it worth 
while to engage in promising new departures, and 
no sooner are they made available than their utility 
assures their adoption in other products. Thus it is 
not surprising to find some of the most recent de- 
velopments in automotive equipment finding use in 
other machines. It is the purpose of this article to 
point to some features in recent automotive design 
that give promise of use for other purposes. 


i me a hasty study of common machine ele- 


A Suggestion for Gear-Box Design 


Two such features are shown in the illustration 
of an Oldsmobile gear-set, Fig. 2. For many years 
the desirability of helical gears in such gear-sets 
has been evident, because they are notably quieter 
than the straight-tooth spur type. The problem 
was to effect an easy shift. Two ways of doing this 
were developed, and both happen to be used in the 
application shown. 

In the first, pairs of gears are left in constant 
mesh and the shift is effected by dog clutches. With 


Fig. 2. Oldsmobile 
Gear - Set Using 
Helical Gears, Some 
of which Remain 
in Constant Mesh 
while Others are 
Shifted along Hel- 
ical Splines 


Fig. 1. New Form of 

Molded Spoke Celoron 
Gear that is Designed 
for Silent Operation 


such arrangements, the gears turn continuously and 
consume some power, especially in churning oil or 
grease, but quiet operation is attained if the gear 
teeth are accurately formed. To avoid clashing in 
engaging the positive clutches, the latter are syn- 
chronized by the engagement of small cone friction 
clutches, the faces of which are brought together 
just before the positive teeth engage. A similar 
arrangement might be used to advantage in many 
instances where gear changing is involved. 

As a second alternative, it was found that helical 
gears could be engaged and disengaged readily by 
sliding longitudinally, just as straight-tooth gears 
are changed. To accomplish this, however, it was 
necessary to mount one of the gears on a helical 
spline having the same helix angle as the gears. 
Splines on the shaft can be cut in helix form by 
hobbing, and the mating splines in the gear hub can 
be broached, if the work is turned as the broach is 
forced through the hub; hence, the production prob- 
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lem is not especially difficult, and the number of 
parts involved is smaller than with the synchro- 
mesh arrangement. In addition, there is less power 
loss from grease churning, as the idle gears are 
out of mesh. 


A Design that Promotes Quiet-Running Gears 


Quietness in gearing is becoming of increasing 
importance in many machines other than automo- 
biles; hence another automotive development aimed 
at noise reduction should have other applications. 
This is the spoked Celoron timing gear (Fig. 1), 
developed by the Continental-Diamond Fibre Co. 
Other gears of fibrous material impregnated with 
phenolic resins, besides those made from Celoron, 
have long been used in the timing train in automo- 
tive engines. The earliest type was a solid blank, 
which was quieter than a cast-iron gear. Gears 
having a web between the hub and rim were still 
quieter, but the new spoked gear, molded from 
fabric-filled material, operates with still less noise. 

A third form of gearing that may find uses out- 
side of the automotive field is found in the steering 
system of Mack trucks. This is termed an “Archi- 
moid” gear (Fig. 3) and is quite different from 
the worm-and-sector type once extensively used in 
steering systems. In this case, the sector has teeth 
cut on the flat face rather than on the rim. This 
affords a more compact arrangement and provides 
additional bearing surface. Adjustment for wear 
is made by turning a single screw, which merely 
forces the sector into deeper engagement with the 
worm. The sector plate is made slightly convex, so 
that a take-up of wear at the midpoint, where wear 
is likely to be greatest, does not, it is claimed, re- 
sult in binding at the extremes of the movement. 
The adjusting screw bears on a hardened button at 
the end of the sector shaft, so that friction is mini- 
mized. The arrangement of the Timken bearings, 
which are provided with shim adjustment, is favor- 
able both as regards load carrying and accuracy of 
alignment. 
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Fig. 3. Archimoid 
Type of Steering 
Gear Used in Mack 
Trucks. The Sector 
has Teeth Cut on 
the Side Instead of 
on the Periphery 


Although free-wheeling units are not new and 
have been dropped in some recent models, the de- 
signs of over-running clutches which they incorpor- 
ated may well find applications in the general ma- 
chinery field. Two main types are employed. One 
uses a type of roller ratchet (Fig. 4) in which the 
rollers are of graduated size and are backed by 
blocks in which stiff helical springs are arranged 
to keep the rollers in contact with their bearing sur- 
faces and thus minimize the impact loading that 
might otherwise result in excessive stresses in the 
metal. 

A second type employs a helical spring of 
square-section wire, confined between a drum and 
a shaft. Winding and unwinding of the spring 
gives the desired clutching action. Where provision 
for locking-out the clutch is required, a study of the 
means used in the automobile designs will be 
fruitful. 


Using Steel Bars as Torsion Springs 


There is nothing new, of course, in using tempered 
steel bar stock in torsion as a spring, yet something 
may be gained by a study of such applications in 
the stabilizers of some modern cars. At least one 
European car is also using such bars in torsion in 
place of conventional leaf springs between the axles 
and the frame, and some American automotive com- 
panies are experimenting with a similar construc- 
tion. As compared with leaf springs, the bar in tor- 
sion has a greater energy-absorbing capacity for a 
given weight, and involves less mechanical friction. 
It also requires no lubricant and is not subject to 
squeaks and rattles. In addition, its length is sub- 
stantially constant; hence, applications without 
shackling are possible. 

When applied as a stabilizer, the bar is arranged 
to turn in rubber or other supports when both ends 
are deflected through the same angle, but when the 
axle to which the bar is linked does not remain 
parallel with the bar, the latter is deflected in tor- 
sion, thus tending to keep the bar (and the chassis 
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frame) from tilting with reference to the axle, as 
desired. 

Fig. 5 shows the arrangement of a stabilizer bar 
on an Oldsmobile chassis and the links connecting 
it to the axle. Rubber-cushioned link connections 
are used, and the levers actuate hydraulic shock ab- 
sorbers. Similar connections and shock-absorbing 
devices (really a form of dash-pot) might well find 
applications in many machines besides automobiles. 


Designing Shafts Subject to Severe 
Torsional Loads 


Any shaft that transmits power is subject to tor- 
sional loading, and if the loads are heavy and stress 
reversals or applications of load are frequent, espe- 
cially if the shaft is stressed beyond its elastic limit, 
failure is likely to result. These conditions arise in 
the live rear axles of motor trucks and frequently 
result in their failure, despite the use of high-grade, 
heat-treated steel. To increase the size of shaft 
beyond certain limits makes the size and weight of 
other parts prohibitive. 

In efforts to minimize such failures, which are 
often the resuit of shock loading imposed by careless 
handling of the engine and clutch, engineers of the 
International Motor Co. developed a shaft with 
some unique features. Tests showed that the shock- 
resisting qualities could be improved by reducing 
the diameter of the shaft at certain points. It was 
found essential to have the section between the 
splined ends uniform, but less than that at the root 
of the spline. 

By a special method of heat-treatment, unlike a 
straight oil quench, the hardness of the shaft is 
graduated from an extremely hard skin through all 
graduations to a dead soft core. This is designed 
- to graduate the strength and elasticity in proportion 
to the fiber stress, tending, it is asserted, to give 
greater total strength than could be obtained with 
uniform hardness, and at the same time preserving 
greater toughness than would otherwise be avail- 


Fig. 4. A Plymouth Free- 
wheeling Unit of the Roller- 
ratchet Type. At A is Shown 
the Free-wheeling Unit with 
Locking-out Sliding Gear 
Disengaged; at B, a Cross- 
section of the Transmission; 
and at C, a Section of the 
Free-wheeling Clutch 
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able. By making the shaft weaker between, rather 
than in, the splined ends, failure, if it occurs, does 
not injure the splines in the mating parts, as it 
occurs in the reduced section. 

Failures in small, highly stressed helical springs, 
such as valve springs, are believed to be occasioned 
at times by a surging or forced vibration of some 
coils of the spring. Studebaker engineers report 
that such surging and consequent breakage is re- 
duced materially by the use of a simple stamped 
damper, such as shown in Fig. 7. Similar devices 
may be helpful in other applications. 


Rubber Plays an Increasingly Important 
Role in Machine Design 


Rubber mountings for automobile engines and 
for many other elements of modern cars have aided 
greatly in cushioning shocks and preventing or 
minimizing the transmission of annoying high- 
frequency vibrations. Similar mountings are find- 
ing wide use in other forms of machines and are 
deserving of further study. In some cases, it is 
considered the best practice to vulcanize the rubber 
to the metal surfaces and use it in shear, rather 
than in compression or tension, though it is often 
used otherwise. The producers of rubber products 
have a wealth of experience and information which 
can be drawn upon by interested designers. 


New Cast Alloy Irons will Find Broad Uses 


Probably few designers expected to find ferrous 
castings displacing steel forgings in such heavily 
stressed parts as crankshafts; yet this has come 
about. Ford is employing cast crankshafts with 
considerable success and many other makers of 
automotive engines use them in experimental mod- 
els. When properly designed and produced from, 
the right grade of alloy iron, cast-iron crankshafts 
have not only ample strength and stiffness, but 
wear-resisting qualities superior to the forged 
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shafts commonly used. The same applies to cast- 
iron camshafts, which are employed on at least one 
large-production car. The use of similar cast alloy 
parts in the machinery field is promising. 

Other grades of alloy cast iron are also finding 
extensive use in such parts as brake-drums, cylinder 
liners, and cylinder blocks, where high hardness 
combined with reasonably free machining is essen- 
tial to good wear-resistance. The latter is believed 
to be increased by the presence of free graphite, 
which presumably acts to some extent as a lubri- 
cant. Similar grades of cast iron are being employed 
in stamping and other dies, often with marked in- 
crease in life as compared with steel. Such dies 
were developed in automotive plants and find exten- 
sive use there. 

The superior wear-resistance of some grades of 
cast iron and the tendency of drawn-steel drums to 
become out of round when subjected to considerable 
heat in service have resulted in the use of a cast- 
iron liner in one form of brake-drum that has found 
wide use. This “Centrifuse” drum (Fig. 6) has a 
steel shell with a reinforcing rib, and the cast lining 
is made dense by centrifugal casting in a machine 
designed for the purpose. Similar drums might 
well find applications on elevators, hoists, and other 
equipment. 


Self-Cleaning Oil Filters Should Appeal 
to Industry Generally 


Great improvements in automobile engine lubri- 
cation have been effected by various types of filters 
which remove sludge and other foreign matter from 
the oil. Some of these have self-cleaning features 
deserving of study, and may well lend themselves to 
various general machinery applications, especially 
When forced lubrication is employed. Somewhat 
the same may be said of oil-coolers or heat-exchang- 

rs, in which the lubricant may be warmed in cold 
weather and cooled in warm weather by the circula- 


Fig. 5. Torsion-bar Stabilizer as Applied on the 
Oldsmobile Chassis. The Use of Steel Bars as 
Torsion Springs Has Many Possibilities 
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tion of water through the exchanger. Although 
filters and heat-exchangers for oil are not new in 
the machinery field, the compact and light-weight 
automotive types, produced in such large quantities 
as to be available at a low price, may well find ap- 
plications where cost considerations formerly have 
barred the use of more expensive equipment similar 
in principle. 

In any machine where torsional vibration is a 
problem, the use of automotive forms of torsional 
vibration dampers merit consideration. Though not 
new in principle, many such dampers have been 
greatly simplified in construction and adapted to 
production in quantity at a low price (see Fig. 8). 

In applications where the exclusion of dust and 
water from certain forms of working parts is essen- 
tial, rubber, sometimes in new compositions, fre- 
quently can be applied to advantage, as is done in 
the bellows used in the vacuum brake-actuating 
units on several cars. These bellows surround the 
piston-rod, keeping foreign matter off the bearing 
surface. Synthetic rubber that is not affected by 
lubricating oil or gasoline is now available. 

Although copper-asbestos gaskets find wide and 
satisfactory applications at several points on auto- 
motive engines, they have given considerable trouble 
on exhaust manifolds of heavy-duty engines. This 
is attributed to the scrubbing action that occurs on 
the gasket surface as a result of expansion and con- 
traction accompanying marked changes in tempera- 
ture, and to the tendency of copper to become hard 
and brittle when heated and slowly cooled. Steel- 
asbestos gaskets are now used with success on the 
exhaust connections of at least one make of engine. 


Increasing Use of Wear-Resisting Materials 


With the high temperatures brought about by the 
use of higher-compression engines, exhaust valves 
gave considerable trouble. The new alloy steels have 
done much to overcome this, but the hammering of 


‘ig. 6. Section of Centrifuse 
Brake-drum with Centrifugally- 
Cast Iron Lining 
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the valve against the hot seat results in rapid wear 
at this point. To overcome this difficulty, inserted 
seats are now widely employed. Stellite is used in 
some cases, and some special steels are available, 
but special grades of cast iron alloyed with nickel 
and chromium are said to be entirely satisfactory 
in many cases, and are less expensive than some 
other materials. Similar materials doubtless will 
find use as valve seats in other than automotive ap- 
plications. Perhaps the same will be true of what 
is termed “jet” cooling, in which the temperature 
of valve seats is kept lower than normal by forcing 
jets of cold water under pressure against the under 
or jacket side of the valve seats. 

At least two forms of mechanism designed to 
take up the backlash or clearance between valve 
stems and tappets automatically are now in use on 
some makes of engines. Both employ hydraulic 
features and result in quieter operation, with little 
or no need for hand adjustments. The same prin- 
ciple could certainly be applied to many non-pos- 
itive reciprocating mechanisms. 


New Developments in Bearings of General 
Application in Machine Design 


This review would not be complete without refer- 
ence to the interesting new developments that have 
taken place in automotive bearings. While these 
bearings do not include strictly new principles, as 
far as operation is concerned, their successful ap- 
plication on a broad scale indicates an ever widen- 
ing field for them. 

Among these developments are the needle bear- 
ings, which in one application—as a valve rocker 
bearing in a Franklin engine—have been employed 
for many years. The needle bearing may be de- 
scribed as a form of straight roller bearing in which 
the rollers are very long in proportion to their di- 
ameter. They may or may not have cages or races 
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Fig. 7. (Left) Stude- 
baker Valve with 
Spring Damper De- 
signed to Reduce 
Spring Breakage 


Fig. 8. (Right) Buick 
Torsional Vibration 
Damper for Crank- 
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of their own. In most applications, in fact, they 
contact directly with the shaft on one side and roll 
directly on the surface of a cylindrical housing or 
bearing on the other. Since no races are required, 
the cost of these bearings is low. 

Under certain conditions, the allowable load may 
be as high as 7000 pounds per square inch of pro- 
jected area at low speed. This figure is reduced to 
2000 pounds at a speed of about 4000 revolutions 
per minute. An important point in the success of 
needle bearings is that, in many installations, the 
bearing can be packed in grease sufficient to last 
for its entire life. Hence it requires no further 
attention. 

The porous type of bronze bushing, while not 
new, has become more popular through its auto- 
motive applications. Its utility has been greatiy 
increased by new forms of mountings, some of 
which hold lubricant sufficient for the probable life 
of the machine or device to which they are applied. 
Oil or even grease will feed through this type of 
bushing, which acts as a capillary reservoir. The 
same material is made up for thrust washers and 
other bearing surfaces, being used, for example, in 
the form of disks set between the leaves of springs 
and as parts of the dovetails and lock-strikes on 
closed-body doors. 

Another form of bearing which has gained wide 
use in the automotive field and is now penetrating 
into the machinery field is the thin-shell type usually 
made with a steel back lined with babbitt. Some 
bearings of this type, however, have bronze backs 
and some are lined with an alloy of lead and copper 
known as “lead-bronze.” These thin-walled bush- 
ings and split bearing shells are usually broached 
to size and can be held to extremely close limits. 
In addition to their automotive applications, they 
are now being employed quite extensively in electric 
motors and are certainly destined to have still 
broader applications. 


> 
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Ford Piston-Pins nspected 
and Sorted Great Speed 


WELVE thousand piston-pins are checked 

every eight hours for smoothness, hardness, 

taper, roundness, and diameter, and sorted, 
as well, in steps of 0.0001 inch, by a machine at the 
Ford Motor Co., Dearborn, Mich. This means an 
average production rate of one pin in slightly less 
than 2 1/2 seconds. Only by electrical means could 
five separate inspections and a sorting operation be 
carried on at such a tremendously fast speed. The 
machine automatically discards all piston-pins that 
fail to pass inspection requirements. 

Before the piston-pins reach the inspecting and 
sorting machine, which is illustrated in Figs. 1 and 
2, they are ground in machines of the centerless 
type, lapped to size, thoroughly washed, and dried. 
They are fed into the inspecting and sorting ma- 
chine by the chute seen at the right-hand end in 
Fig. 1. From the chute, they roll into line with a 
reciprocating link type of conveyor that carries 
them past the different inspecting and sorting de- 
vices. Each piston-pin is pushed by this conveyor 
through a series of rubber washers in sleeve A, 
which completely wipes any film of oil or grease 
from the pin surfaces. 

Smoothness of the cylindrical surfaces is checked 
at B by a device equipped with a tungsten-carbide 
plug which rides on the piston-pins. The head that 


holds the tungsten-carbide plug is raised automat- 
ically as the end of each piston-pin approaches and 
lowered immediately to bring the plug in contact 
If a pin is not sufficiently 


with the next piston-pin. 
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How Fifteen Hundred Piston- 
Pins an Hour are Automat- 
ically Inspected for Hardness 
and Smoothness, Measured, 
and Sorted by an Electrically 
Operated Machine 


smooth to pass inspection, this device, through a 
direct-current milliometer and relay, closes a sole- 
noid switch. When the switch closes, a steel block 
in front of the conveyor track rises beneath the pin 
that has failed to pass inspection and ejects it from 
the track. The pin rolls into a receptacle at the back 
of the machine. 

Each piston-pin is checked for hardness by the 
scleroscope at C. The pin stops momentarily 
beneath this instrument as the link conveyor re- 
verses, and at that instant, the hammer of the 
scleroscope is automatically released. If the piston- 
pin is hard enough, the hammer will rebound past 
the photo-electric cell mounted at D and shut off 
the beam of light coming from a lamp in housing E. 
However, if the piston-pin is not of the specified 
hardness, the hammer will not rebound as high as 
the photo-electric cell, so that the beam of light 
will remain uninterrupted. Through a relay, a 


Fig. 1. More than 1500 
Piston-pins for Ford 
Automobiles are In- 
spected Hourly by this 
Machine for Smooth- 
ness, Hardness, Taper, 
Roundness and Diam- 
eter, and Sorted for 
Size by Variations of 
0.0001 Inch 
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Fig. 2. Only Piston- 
pins that Pass All 
Other Inspection Re- 
quirements Reach the 
Sorting Device at the 
Left-hand End of the 
Machine, where the 
Pins are Separated 
into Five Pans Accord- 
ing to Their Diameter 
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second solenoid switch is then closed to raise a 
block beneath the pin that failed to pass the hard- 
ness inspection and eject it from the conveyor track. 
Vacuum holds the hammer in the raised position 
between inspections. 


Inspecting for Taper and Roundness 


When each piston-pin passes beneath housing I’, 
it is checked for taper by means of an inverted T- 
shaped arm. The two ends of this arm bear on the 
ends of the piston-pin. If the pin is larger in diam- 
eter at one end than at the other, the T-shaped arm, 
being pivotally mounted, is rocked slightly. When 
the taper is beyond the tolerance, this arm move- 
ment is sufficient to cause contact points to energize 
a relay, which, in turn, operates a kick-out mech- 
anism that ejects the piston-pin from the conveyor 
track. The arrangement is such that taper in the 
piston-pin is amplified approximately three hundred 
times. 

As each piston-pin passes beneath housing G (see 
Fig. 2) it is rotated by two rollers at the front and 
back of the conveyor track. Two plugs that rest on 
top of the piston-pin check the roundness of the 
cylindrical surface as the pin revolves beneath 
them. If the pin is out of round more than 0.0001 
inch, an electric relay again operates a solenoid 
switch, ejecting the piston-pin from the conveyor 
track, so that it rolls to the back of the machine. 


Gaging and Sorting the Piston-Pins to 
One Ten-Thousandth of an Inch 


When a piston-pin reaches station H, a hardened 
plug attached to a pivoted arm drops into contact 
with the cylindrical surface of the pin. The amount 
that the plug is allowed to descend, which is, of 
course, controlled by the diameter of the piston-pin, 
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governs the position of a contact brush on a pen- 
dulum member. This brush can register with any 
one of five contact points that are spaced equally 
across the total movement of the pendulum. The 
contact point with which the brush registers for 
any given piston-pin depends upon the movement 
of the pendulum and thus upon the piston-pin di- 
ameter. The distance between the contact points 
corresponds to the distance the pendulum moves 
for each difference of 0.0001 inch in the diameter 
of the piston-pins. As each piston-pin passes 
through this inspection, its lower side rests on two 
blades 160 degrees apart, so that a three-point in- 
spection is obtained. 

The five contact points are connected to relays 
which energize separate solenoids that operate a 
rod connected to funnel J. The different solenoids 
move this rod horizontally various amounts, so as 
to swivel the funnel into line with the flexible hose 
chutes K, one of these chutes being assigned to each 
of the five solenoid switches. Thus, the piston-pins 
are sorted for each variation in diameter of 0.0001 
inch. The limits on the pins are 0.7501 and 0.7504 
inch. Two of the flexible hose chutes take care of 
over-size and under-size pins. 


A Room of Uniform Temperature Insures 
Consistent Inspection 


When parts are being inspected to within 0.0001 
inch, a uniform room temperature is, of course, 
highly important. For this reason, the inspection 
machine is installed in an air-conditioned room 
where a constant temperature of between 68 and 
70 degrees is maintained. Cooled air is pumped 
into the room in the summer time and heated air 
in winter. All piston-pins are kept in the room at 
least an hour before they are passed through the 
inspecting and sorting machine. 


» 
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How Nash Meets Quality Demands 


for Transmission Gears 


other factors remaining constant, the smoother 

the finish on gear teeth, the more silent will 
they be in operation. Smoothness of the contacting 
surfaces also has a direct effect on the life of the 
gears. Thus, finish is an important factor in the 
production of automobile transmission gears. Rec- 
ognizing this, the Nash Automobile Co. has installed 
the equipment shown for lapping and testing the 
teeth of transmission gears after hardening. 

In Fig. 1 are shown three of a battery of five 
Fellows ‘‘three-lap recess-type” lapping machines. 
The gear to be lapped is mounted on a spindle and 
reciprocated between the three laps, which are in 
the form of gears. The three laps are rotated by 
the action of the work-spindle. A friction brake is 
applied to each of the three lapping spindles to keep 
the teeth of the laps in contact with the teeth of 
the gear being lapped. Opposite sides of the teeth 
are lapped separately. Reversal of the direction, as 
well as a change in the number of revolutions in 
each direction, is accomplished electrically through 
a reversing and limit switch. 

The “Red Ring Lapper” machines (Figs. 2 and 
3), made by the National Broach and Machine Co., 
are designed to correct inaccuracies in tooth profiles, 
spiral angle, eccentricity, and tooth spacing result- 
ing from heat-treatment. These machines are 
equipped with a specially processed lap, finished to 
close tolerances. The lap is run at a high speed in 
mesh with the gear being lapped, the lap driving the 


F ctier facto tests have demonstrated that, all 
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Modern Gear- Lapping Machines 
and a Specially Equipped Silent 
Testing Room Have Aided in 
Setting a New High Standard of 
Accuracy and Quietness of Oper- 
ation for Transmission Gears 


~ 


gear. The axis of the work-gear arbor is set at an 
angle with that of the spindle carrying the lap, and 
the work-gear is constantly reciprocated across the 
face of the lap. A brake load is applied so that 
only one side of a tooth is lapped at a time. The 
rotation is reversed electrically. 

After the transmission gears have been lapped, 
they are tested in a specially constructed silent 
room having double windows and the walls and roof 
lined with cork. This room is equipped with six 
“speeder” and mating machines of the “Red Ring” 
type, as shown in Fig. 4, for testing each gear with 
its mating gear for quietness and durability of 
bearing. The gears are then assembled in their 
respective transmissions and are finally checked or 
tested on gear measuring machines and equipment 
such as the Fellows involute profile checking ma- 
chine shown in Fig. 5. 


Fig. 1. Three of a 
Battery of Five 
Lapping Machines 
Engaged in Finish- 
ing Nash Trans- 
mission Gears 


1 
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Fig. 2. Lapping Spiral Involute 
Tooth Splines on the Main Shaft of 
Automobile Transmissions 


Fig. 4. Testing Transmission Gears 
in a Specially Constructed and 
Equipped Silent Testing Room 


Fig. 3. Lapping Transmission Gear 
to Eliminate Inaccuracies Resulting 
from Heat-treatment 


Fig. 5. Final Checking of the Accu- 
racy of the Involute Profile of 
Transmission Gear Teeth 
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Chromium Plating Increases 


the Life Tools and Dies 


Automotive Plants 


By CHARLES 0. HERB 


HE practice of plating gages, tools, and 

stamping dies with chromium has been widely 

adopted by automobile plants because of the 
great economies thus made possible. Originally, 
gages were merely plated after they had worn un- 
der-size. However, it was soon found that the life 
of gages salvaged in this manner was greatly in- 
creased—in some cases to as much as fifty times 
the original life. As a result, shops have found it 
profitable to chromium-plate new gages before they 
are placed in service. They can then be replated 
time and again as they wear below size. 

The chromium plating of gages was covered in 
an article published in July, 1931, MACHINERY 
which dealt with the practices of the Ford Motor 
Co. Full details were given not only of the plating 
operation, but also of the heat-treatment before 
plating, the grinding and lapping after plating, and 
the life of plated gages. The present article will 
therefore be confined to stating the advantages se- 
cured by chromium-plating tools and dies of vari- 
ous types. 

Tools with chromium-plated cutting edges and 
flutes have proved advantageous in cutting such 
materials as brass, aluminum, bronze, molded phe- 
nolic plastics, and fiber. In the case of tools used for 
machining iron and steel, it has been found prac- 
tical to plate the flutes, in order to reduce the fric- 
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Record of Results 

that Emphasize 

the Advantages 

Obtained by 

Chromium Plat- 

ing for Resistance 
to Wear 


tion of the chips. One concern, especially, makes a 
practice of plating the flutes of drills. It has be- 
come general practice in many plants to chromium- 
plate burnishing broaches. 

The Packard Motor Car Co., Detroit, Mich., has 
found it highly desirable to use reamers with plated 
cutting edges for reaming the eight camshaft bear- 
ings of aluminum crankcases, since such reamers 
last from three to five times longer than unplated 
high-speed steel tools. Reamers plated on the cut- 
ting edges are also used in this plant for machining 
aluminum pistons and some brass parts. 

The crankcase reaming operation in the Packard 
plant is illustrated in Fig. 1. The tool removes from 
0.002 to 0.004 inch of stock around the circumfer- 
ence of the holes. The reamer has eight steps or 
sets of cutting edges varying in diameter up to a 
maximum of 3 inches. The over-all length of the 
reamer is approximately 4 feet, and it is solid. 
About six hundred crankcases can be reamed be- 
tween regrindings of the reamer. Since cast-iron 


caps are used for the crankshaft bearings, those 
bearings are bored. 


How Long Reamers are Plated 


Two fundamental principles must be observed in 
electroplating if satisfactory results are to be ob- 
tained. First, there must be good 
contacts to insure a steady flow of 
electric current from the anode 
through the chromic acid bath and 
the work to the cathode. Second, the 
anode must be equidistant from all 
sides of the work and it must extend 
the entire length of the work. Such 
a design will insure a uniform de- 
posit of chromium. 


Fig. 1. Reaming the Camshaft 

Bearings of the Packard Crankcase 

with a Reamer that is Chromium- 
plated on the Cutting Edges 
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Fig. 2. The Four-foot Reamers are 

Chromium-plated while Surround- 

ed by a Sieve-like Cylindrical Anode 
Extending Their Full Length 


The anodes used at the Packard 
plant for plating the crankcase ream- 
ers resemble a long cylindrical sieve 
with brackets welded to the top for 
suspending the anode from electric- 
ally charged bars at the front and 
back of the plating tank. The method 
of suspension is shown in Fig. 2. At 
B may be seen the top of the sieve- 
like anode. The holes around the 
anode permit free circulation of the 
chromic acid to the reamer at A, 
which is suspended from the cathode 
bar. There is no direct connection 
between the work and the anode. 

The sieve-like anode is made of lead sheet con- 
taining about 7 per cent tin. It is 14 inches in diam- 
eter by 36 inches long. The plating tank is 4 feet 
deep. The plating bath has the same chemical com- 
position as that used for chromium-plating radiator 
shells and similar parts. However, the chromium 
is deposited directly on the steel and the reamers 
are left in the bath for about two hours. At the 
end of this time, chromium has been deposited to 
a depth of approximately 0.005 inch or more. The 
chromium deposit is always in excess of the amount 
required, so as to permit grinding to the exact size. 
It is particularly important that the chromium be 
deposited uniformly on the cutting edges, but it 
does not matter if the flutes are entirely unplated. 
The closer the anode is to the work, the faster the 
rate of deposit. The amperage of the electric cur- 
rent is from two to three times that used in decora- 
tive plating. 


Procedure in Replating Reamers 


When reamers that have previously been chro- 
mium-plated are to be replated because they have 
worn under-size, the original plating is entirely re- 
moved before they are sent to the plating depart- 
ment. This is generally done by grinding them until 
a clean steel surface is obtained. 

Hydrogen is absorbed by the reamer each time 
that it is plated. This has no detrimental effect 
until the tool has been plated twenty or twenty-five 
times, when the amount of hydrogen absorption 
sometimes makes the reamer so brittle that it must 
be scrapped. 

One concern heat-treats all tools before replating 
them, so as to remove the hydrogen absorbed during 
the previous plating and while that plating was 
being removed by electro-chemical means. This 
heat-treatment consists of tempering the tool in oil 
at 400 degrees F. after it has been prepared for 
replating. 
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Greatly increased life is obtained from stamping, 
drawing, and forging dies by chromium-plating 
their working surfaces to resist wear. One of the 
large automobile plants makes a practice of deposit- 
ing chromium on dies to a thickness of from 0.0003 
to 0.0005 inch. The experience of this company has 
been that if the chromium deposit is heavier, it has 
a tendency to crack off in severe operations, par- 
ticularly along the edges of the die members. Gen- 
erally speaking, it has been found advisable to hold 
the plating to the minimum thickness. The dies are 
used as they come from the plating bath, without 
grinding. 

One drawing die used in this plant formerly had 
to be stoned three times in every eight-hour shift 
because of the scoring of the die surfaces. Since 
this die has been chromium-plated, stoning has been 
found necessary only about once in every seven 
weeks. The life of piercing punches has been at 
least doubled by chromium-plating. -In the same 
plant, the life of hot forging restrike dies for con- 
necting-rods has been increased 15 per cent by 
chromium-plating the die surfaces. Molds for 
phenolic plastics have been found to give a better 
finish to the parts produced and to last twice as 
long when they are chromium-plated. 

Commonwealth Industries, Detroit, Mich., has 
found that the chromium-plating of dies has pro- 
longed their life as much as seven times. In one 
exceptional instance, a manufacturer formerly ob- 
tained 2000 pieces from a set of hardened progres- 
sive dies. By chromium-plating these dies, he in- 
creased the life to 20,000 pieces. Later he omitted 
the hardening operation, but he still chromium- 
plates the dies, and their life is now about 48,000 
pieces. 

Chromium plating is resorted to in many plants 
to build up machine parts that have worn under- 
size and to salvage production parts that have been 
made under-size on external surfaces or over-size 
in holes. 
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Buying Machine Tools 


building of automobiles, and having during 

this period been responsible for the selection 
and buying of many hundred-thousand dollars 
worth of machine tools and shop equipment, the 
author of this article proposes a new method for 
the pricing and selling of machine tools which, he 
believes, would be equally advantageous to the man- 
ufacturer of shop equipment and the buyer and 
user. 

The price of most machine tools is established 
complete with attachments and accessories. In 
addition to the machine itself, the seller of machine 
tools is, under the present conditions, expected to 
furnish, without extra charge, the following items: 

1. Detailed drawings of tools or parts of the 
machine, if required. On special machines, this in- 
formation is almost always asked for before the 
order is placed. 

2. A guarantee of materials, workmanship, and 
freedom from defects. 

3. A guarantee of performance, as to quality 
and quantity of product. 

4. Demonstration of the machine for a period to 
meet the wishes of the buyer. 

5. Service for an indefinite period at the buyer’s 
request—anything, any time, anywhere. 

At first sight, it would seem advantageous to the 
buyer to acquire machine tools on this basis. In the 
final analysis, it is not always an advantage, be- 
cause all of these guarantees, demonstrations, and 
services increase the total cost of the machine to 
the machine tool builder, and the buyer obviously 
must eventually, in some way, pay this cost; other- 
wise, the machine tool builder could not possibly 


been engaged for many years in the 


The present method of buying ma- 
chine tools, says the author of this 
article, is like the buying of a table 
d*hote six-course dinner. In the price 
is included the cost of guarantees, 
demonstrations, and servicing, the lat- 
ter often over a period of years. Just 
as some hotel guest may not want all 
the food that is served with a table 
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A Mechanical Executive Prominently 
Connected with the Automotive Field 
Proposes a New Method for Pricing 
and Handling Machine Tool Sales 


stay in business. Unfortunately, this cost is not 
distributed proportionately among all the buyers 
and users of machine tools. The buyer who is least 
careful and most inefficient benefits to a larger 
extent than the user with a careful and efficient 
organization. 

The present method of buying machine tools, in- 
cluding in the price the cost of guarantees, demon- 
strations, and servicing, is like the buying of a 
table d’hote six-course dinner. Some of the guests 
may not want all the food that is served, but all 
pay the same price. 

It is, manifestly, an inefficient method to service 
machine tools in the manner that is now the pre- 
vailing custom. There are many cases where it has 
cost the machine tool builder $100 or more to take 
care of a simple complaint, which could have been 
rectified by the machine tool user at practically no 
cost. It is evident that all users must pay their 
part of this cost, even though those who are efficient 
in caring for their machines may not avail them- 
selves of the service. 

A guarantee of materials, workmanship, and 
freedom from defects is legitimate and should be 


d’hote dinner, so many customers may 
not want all the guarantees and dem- 
onstrations that the machine tool 
builder is prepared to furnish; but it 
is all included in the price. And since 
many customers demand an unreason- 
able amount of service, the price must 


be adjusted correspondingly, because 


someone must pay for this service. 
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TODAY AND TOMORROW 


made for a limited period of time, in much the same 
way as automobile manufacturers give guarantees 
to the buyers of automobiles. A guarantee of 
this kind should always be included in the sales 
contract. 

A guarantee as to the performance of the ma- 
chine, covering the quality and quantity of the prod- 
uct, should never be made except on the first ma- 
chine, or the first lot of machines, since it should 
be unnecessary afterward. The cost of such a guar- 
antee should be set up as a separate item of expense 
and applied to machines where such a guarantee is 
requested. This item could well be combined with 
the demonstration charge—a charge which also 
need apply only to the first lot of machines of a 
certain type. 

Tool equipment should always be listed separate- 
ly and divided into two sections: (1) Engineering 
drawings and patterns; and (2) cost of building 
the tools. The reason for segregating the tool equip- 
ment is to provide a method for proper accounting, 
since the machinery itself should be charged to 
capital account. This procedure of separating the 
machine from the tool equipment is followed by 
many machine tool builders, but is not universal. 
There should be a distinction between the cost of 
drawings and patterns and the cost of building the 
tools, since a duplicate order would not require 
engineering or pattern costs. 

Under the present procedure, there is a great 
deal of wasted effort and mounting costs, due to the 
preparation of elaborate detailed tooling lay-outs 
which are required by some users before the order 
is placed. Others ask for detailed drawings when 
the tools are delivered, but never make use of them. 
Such drawings and lay-outs, when required, should 
be paid for by the machine tool user, and should not 


be charged to the general expenses of the machine 
tool builder. 


Placing the Cost of Service where 
it Rightfully Belongs 


All service ought to be billed at the approximate 
cost, and, where possible, there should be estab- 
lished rates for replacing worn parts or units. An 
exception would be made in the case of service work 
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necessitated because of defective parts or poor 
workmanship, causing need for repairs within the 
time limit of the guarantee. Possibly the cost of 
corrections necessary because of poor design, which 
reduces the effectiveness of the machine, should 
also be provided for as a liability of the machine 
tool builder. A rigid policy in this last respect might 
be difficult to establish, but in any event, it is likely 
that 90 per cent of the present service cost and 
waste of labor could be eliminated by provisions 
such as outlined. The writer believes that such a 
method would be not only advantageous, but highly 
acceptable to the machine tool building industry, 
and he also believes that it would be advantageous 


and acceptable to all progressive machine tool 
users. 


How the Plan Might be Put into Effect 


If some of the large units in the automotive in- 
dustry could make an agreement with some of the 
larger and more progressive machine tool builders 
to follow a procedure such as outlined, it is likely 
that in time, practically all machine tool buying 
would be placed on this basis. It seems reasonable 
to assume that this would lead to lower prices in 
cases where a machine only was required, without 
requests for engineering service, demonstration, or 
guarantees; while, on the other hand, it should 
make possible greater profits in the machine tool 
industry, since those who require specific additional 
services would pay for what they receive—that is, 
they would buy these services a la carte. 

The idea is submitted for the consideration of 
machine tool builders and users, with the firm con- 
viction that it would place the machine tool build- 
ing industry on a more secure foundation, make the 
business relations between buyer and seller more 
satisfactory and definite, and put the industry in 
general on a higher level. 

The methods proposed are simply those that have 
been used successfully for years in selling auto- 
mobiles. Considering what the automobile industry 
has accomplished even during these years of de- 
pression, no one can seriously question its selling 
policies. They have been satisfactory to both 
parties to the transaction. 


Height of Machine Tables Affects Production 


On many machine tools, automotive engineers 
feel that the height of the tables is too great for 
production work. The top surface of the table 
should not be over 28 inches from the floor, accord- 
ing to some. This is said to correspond to the most 


suitable height for a conveyor system, reduce fa- 
tigue on the part of the operator, and sometimes 
make it possible for one man to operate a machine 
that would otherwise require two men, simply be- 
cause the parts would be too heavy for one man to 


lift to the necessary height without undue fatigue. 

Some time ago, the superintendent of an auto- 
mobile machine shop said that, as a result of high 
machine tables, he sometimes found it necessary to 
choose a strong, husky man for operating a machine 
—a man who otherwise was not particularly fitted 
for the work—because one with less muscular 
power would be unable to do the heavy lifting neces- 
sary throughout the day. Hence the importance of 
this matter of machine table height. 
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Machining Cast-iron Flywheels. The 
Outside Diameter is Roughed and 
Finished at a Cutting Speed of 187 
Feet per Minute; Feed, 0.021 Inch; 
Depth of Cut: Roughing, from 1/16 to 
3/16 Inch — Finishing, from 0.015 to 
0.020 Inch; Number of Pieces per 
Grind, 250. Clutch Face is Finished 
at 471 Feet per Minute; Feed, 0.009 
Inch; Depth of Cut, 0.012 to 0.015 
Inch; Number of Pieces per Grind, 110 


A New Application of Broaching. 
Roughing and Finishing Cast-iron Split 
Valve Guides on a Special Type 
Broaching Machine, Using Tungsten- 
carbide Insert Broaches. From 500,000 
to 730,000 Pieces are Machined Before 
Regrinding the Broaches 


Counterboring a Hard-rubber Steering 

Wheel. Cutting Speed, 170 Feet per 

Minute; Feed, 1/16 Inch; Depth of Cut, 

1/8 Inch, After Machining 12,000 

Steering Wheels, the Cutter Did Not 
Require Regrinding 
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Turning, Facing, and Grooving Alum- 
inum Pistons at 490 Feet per Minute; 
Turning Feed, 0.014 Inch; Facing Feed, 
0.026 Inch; Grooving Feed, 0.002 Inch; 
Depth of Cut: Turning and Facing, 
1/16 Inch—Rough-grooving, 1/8 Inch— 
Finish-grooving, 0.015 Inch on Each 
Side. Turning and Facing Tools are 
Reground for Each 20,000 Pieces; 
Rough-grooving Tools, 3100 Pieces; 
Finish-grooving Tools, 15,000 Pieces 


Machining Brake-drums — Roughing 

and Finishing. Average Cutting Speed, 

175 Feet per Minute; Feed, from 0.012 

to 0.020 Inch; Depth of Cut: Roughing, 

Approximately 1/16 Inch—Finishing, 

from 0.010 to 0.015 Inch; Number of 
Pieces per Grind, 275 


Forming Brass Rear Brake Camshaft 

Extension Bushing with Tungsten-car- 

bide Insert Tool. Cutting Speed, 350 

Feet per Minute; Depth of Cut, from 

1/16 to 3/16 Inch. Number of Pieces 
per Grind, 2400 


Photos, Courtesy Carboloy Co., Inc. 
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Finish-milling V- 
Banks of Cylinder 
Blocks. Hardness, 180 
to 217 Brinell; Cutting 
Speed, 125 Feet per 
Minute; Feed, 18 
Inches per Minute; 
Depth of Cut, 0.025 
Inch; Cylinder Blocks 
per Grind of Cutter, 
3600 


Milling Aluminum 
Cylinder Heads. Cut- 
ting Speed, 1400 Feet 
per Minute; Feed, 
0.0033 Inch; Depth 
of Cut: Roughing, 
1/8 Inch — Finishing, 
from 0.010 to 0.015 
Inch; Number of Cyl- 
inder Heads per Grind 
of Cutter, 4800 
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Finish-milling Top 
and Bottom of Cylin- 
der Blocks. Cutting 
Speed, 135 Feet per 
Minute; Feed, 20 
Inches per Minute; 
Depth of Cut, from 
1/64 to 1/32 Inch; 
Number of Cylinder 
Blocks per Grind of 
Cutter, 3600 


Turning and Facing 
Fiber Timing Gears 
and Boring Inserted 
Steel Hub. Cutting 
Speed on Outside 
Fiber Surface, 1020 
Feet per Minute; Feed, 
0.010 Inch; Depth of 
Cut, 1/16 Inch; Num- 
ber of Gears per 
Grind, 550 


» 
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Huge Jig for Assembling 
Sedan Bodies Welding 


Auburn automobile body, together with the 

sub-frame on which the body is assembled, 
are shown in Fig. 1. The sub-frame shown at the 
front center of the grouped units is similar to the 
chassis frame. This sub-frame remains with the 
body units until they are completely assembled and 
the finished body is dropped on the chassis. 

The units shown are the completely assembled 
outer and inner panels; the rear panel, complete 
with seat, back panels and the interior framework; 
the underbody consisting of sills, cross-bar, tunnel, 
and heel board; the side and sub-rails, cross-bars, 
and wire comprising the roof; the inner and outer 
panels of the rear door, with all channels and re- 
inforcing sections; the inner and outer panels of 
the front door, with all channels and reinforcing 
sections; and the complete center pillars, with all 
reinforcing and retainer sections. 

After the body units have been loosely assembled 
on the sub-frame, which is mounted on a four-wheel 


‘Tau sub-assemblies or units comprising an 


Fig. 1. (Above) The 
Different Parts of 
the Automobile 
Body, and the Sub- 
frame on which 
they are Assembled 
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truck, the assembly is moved into the jig shown in 
Fig. 2. Cams at the front and rear ends of the 
jig are used to lift the sub-frame from the body 
truck to sill stops. The remaining body clamps are 
then attached. The various units are next securely 
assembled by spot welding, riveting, and bolting. 
After completing these operations, the clamps are 
released and the body is lowered on the truck, which 
is rolled out of the jig. The completed body, shown 
in Fig. 3, is now ready to start down the assembly 
line to become a part of a complete Auburn “Aris- 
tocrat” sedan. 

The huge jig shown is an excellent example of 
the facilities that are being provided in automotive 
plants not only for the machining operations, but 
for many of the steps in the assembling of unit 
mechanisms, frames, and bodies. The ingenuity of 
the production engineer is being taxed constantly 
to provide new facilities to meet the pressing cost 
problems in the industry—problems that have been 
accentuated by the code requirements. 


Fig. 2. (Above) Jig 
with Body Units 
Assembled for 
Welding 
Fig. 3. (Left) Assem- 
bled Sedan Body 
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New Machine for Measuring 
Normal Pitch Gears 


NE of the most vital of all gear elements is 
the normal pitch; yet this one element re- 
ceives little, if any, attention in the gear- 

cutting shop. In gear engineering and design, it is, 
of course, well recognized; but in the production 
of gears, the normal pitch is seldom inspected or 
measured. 

The normal pitch in the involute system is the 
distance between adjacent gear teeth on the line of 
pressure upon which the mating action occurs. 
Therefore, gears that have the same normal pitch, 
irrespective of their diameters and center distance, 
will run together satisfactorily. Normal pitch is 
actually an index to gear performance and the yard- 
stick of quietness in gears. 

To meet the requirements for equipment that will 
rapidly measure the normal pitch of gears, a nor- 
mal pitch and space measuring machine has been 
brought out by the Illinois Tool Works, 2501 N. 
Keeler Ave., Chicago, Ill. The operation of this 
machine is semi-automatic, and the average auto- 
mobile, truck, or tractor gear of thirty teeth can 
easily be checked in one minute. The machine can 
be applied not only to spur and helical gears, but 
to worms and bevel gears as well. It can be used 
on its own bed or it can be clamped to any machine 
that has a pair of centers. It can also be attached 
to worm- and bevel-gear cutting machines for 
checking the gears on their own work-arbors. 

Helical gears have two normal pitches, which 
must not be confused. The normal pitch of the in- 
volute curve lies in the rotational plane of the gear, 
cr, as is commonly said, in the “transverse” plane. 


This normal pitch is usually known as “base pitch.” 
The normal circular pitch of the helical teeth lies 
in the plane that is normal or at right angles to the 
helix angle of the gear. This normal circular pitch 
is the one that is generally meant when referred to 
in connection with helical gears and worms. The 
gear-testing machine can be used for measuring 
both these normal pitches of helical gear teeth. The 
machine is also particularly adapted for checking 
the spacing of worm threads. 

While it has not been common practice to check 
bevel-tooth spacing, there are many bevel-gear jobs 
that ought to be inspected for spacing, as incorrect 
spacing may be the cause of noisy gearing. By set- 
ting the head of the normal pitch and space mea- 
suring machine at right angles to any pitch cone 
angle, and adjusting the contact fingers provided, 
it is very easy to read off either the nominal normal 
pitch or the circular pitch tooth spacing. 

The complete machine, as shown in the illustra- 
tion, is made in three units: First, the head, which 
can be used independently on other equipment; sec- 
ond, the bed and centers, which, with the head, 
make a bench machine; and third, the cabinet base, 
which makes a complete floor machine. The ma- 
chine has a capacity for gears 12 inches in diam- 
eter, and has a space of 15 inches between centers. 
The head alone is independent of diameters or 
lengths. The total height of the machine, with base, 
is 52 inches; its length, 27 inches; and its width, 
30 inches. The head weighs 90 pounds; the bed and 
centers, 300 pounds; and the machine complete with 
cabinet base, 690 pounds. 


Illinois Tool Works 
Measuring Machine 
that Checks Normal 
Pitch of Gears. The 
AverageAutomobile 
Gear with Thirty 
Teeth Can be Easily 
Checked in One 
| Minute 
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New Machine Tool Development 


Power Pack 


flexibility in the design of all types of ma- 
chine tools has greatly increased. This has 
been due largely to the rapid accelerating of design 
changes in consumer product in order to create new 
markets. The demand for constantly changing 
products has made flexibility a prime requirement 
in production facilities; and this new demand on 
production facilities has accentuated the lack of 
versatility in the older types of machine tools. 
It is no exaggeration to say that of all the qual- 
ities demanded in a machine tool at the present time 
the outstanding one is the quality of “versatility,” 


LD) texivi the last few years the demand for 


Fig. 1. The Fixture’ Pedestal, 

which Raises the Work to a Con- 

venient Height and Acts as a 
Fixture Support 
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The Unit Construction Principle 
in Machine Tool Design Carried 
to [ts Logical Conclusion 


By GUNNARD R. OLSON 
The Ingersoll Milling Machine Co. 
Rockford, Il. 
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“flexibility,” “adaptability”’—or any other term de- 
scriptive of the demand for something that can be 
adapted to a new product without great expense. 

Fundamentally, there appear to be three ways in 
which a machine tool may be “versatile” : 

1. Ability to adapt itself to different products 
requiring a similar operation. 

2. Ability to “grow’’—that is, to become a larger 
machine or a machine for a production greater than 
that for which it was purchased. 

3. Ability to change to a different type of opera- 
tion—that is, from one metal-removing process to 
another. 


Fig. 2. The Bed Wing, which Provides a 

Support for the Slide and Raises the 

Cutting Tools to a Convenient Working 
Height 
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TODAY AND TOMORROW IN AUTOMOTIVE PRACTICE > . 


Fig. 3. The Slide Provides Means 
for Guiding the Saddle, and on it 
Depends the Operating Accuracy 


In the past, the design of most machine tools has 
been such that the first quality only has been ob- 
tainable. Machines have been constructed with re- 
movable work units which can be changed to accom- 
modate design changes in the product; but they 
have always been restricted to the performance of 
a similar operation. The development of a type of 
equipment that will meet all three of the funda- 
mental requirements of versatility listed—an activ- 
ity in which the Ingersoll Milling Machine Co. has 
been engaged for the last two years—is, therefore, 
a new departure in machine tool design. The result 
of this development is a type of equipment known 
as “Power Pack’ machinery. 

The theory underlying this development rests 
upon the recognition of seven common elements in 
machine tools, each of which performs a definite 
function. These elements in Power Pack machinery 
are as follows: 


Fig. 5. The Work Unit Mounted on 

the Saddle which Carries the Cutting 

Tools for Performing the Operations 
Required 


Fig. 4. The Saddle, which is Mounted 
on the Slide and which Carries 
the Power Pack and the Work Unit 


Name 


1. Fixture Pedestal 


Function 


To raise the work to a con- 
venient working height. 


2. Bed Wing To raise the machine to the 


same convenient working 
height. 


3. Slide To allow the cutting tools to 
approach the work and re- 


treat from it. 


4. Saddle To provide a means of carry- 
ing the Power Pack and work 


unit on the slide. 


To rotate the tools and feed 
them in and out of the work. 


5. Power Pack 


6. Work Unit 
7. Fixture 


To carry the tools. 
To hold the work. 


Fig. 6. The Work-holding Fixture, 

Mounted on the Fixture Pedestal, 

which in Each Case is Built for the 
Operation 
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TODAY AND TOMORROW IN AUTOMOTIVE PRACTICE > » 


TO CHANGE ANGLE OF APPROACH 


ORIGINAL PURCHASE 
A 1-WAY HORIZONTAL DRILLING MACHINE 


TO CHANGE TYPE OF METAL REMOVING OPERATION 


ORIGINAL PURCHASE 
A I-WAY HORIZONTAL DRILLING MACHINE 


ADD 


| WEDGE BLOCK ONLY 


ORIGINAL WORK UNIT 
Pacn 


ORIGINAL BED WING [ORIGINAL 
Fix TURE 
PEDEST) 


RESULT 
A I-WAY ANGULAR DRILLING MACHINE 


ADD 


| NEW TAPPING WORK UNIT 


wpe 


ORIGINAL 
POWER 
PACK 


ORIGINAL SLIDE 


ORIGINAL (SED WING ORIGINAL 
FixTuRE 
PEDESTAL 


RESULT 
A |-WAY HORIZONTAL TAPPING MACHINE 


ADD 


\-RAISER BLOCK ONLY 


IGINAL worK UNIT 


On 
ORIGINAL 
POwER 
PACK 


ORIGINAL BED WING) joRIGINAL 
FIXTURE 
PEDESTAL 


RESULT 
A 1-WAY HORIZONTAL DRILLING MACH- 
INE WITH HIGHER APPROACH 


ADD 


ADD 
| VERTICAL COLUMN ONLY 


7 ORIGINAL POWER PACK 
/ 
/ 
/ ORIGINAL WoRK 
3 
! H 


ORIGINAL BED WING 


FIXTURE 
PEDESTA| 


RESULT 
A I-WAY VERTICAL DRILLING MACHINE 


| NEW BORING WorRK UNIT 


ATT 


ORIGINAL SLIDE 


oR BED 


FIXTURE 
PEDESTAU 


RESULT 


A \-WAY HontZONnTAL BORING MACHINE 


5) 


ADD 


| NEW MILLING WoRK UNIT 


ORIGINAL FIXTURE PEDESTAL 
RELOCATED 


F ORGINAL BED WING 
! 

RESULT 


A HORIZONTAL SPINDLE MILLING MACHINE 


TO CHANGE NUMBER OF APPROACHES 


ORIGINAL PURCHASE 
A \-WAY HORIZONTAL DRILLING MACHINE 


ADD 
| BEDWING, SLIDE, SADDLE, 
POWER PACK, AND DRILLING 
WORK UNIT 


ORIGINAL 
Power I 
__ 
ORIGINAL SLIDE 71 
| 
OVGINAL BEO WING JORIGINAL | 
FINTURE 
PEDESTAL 
RESULT 
A Z2-WAY HORIZONTAL DRILLING 
MACHINE 


ADD 
2 BED WINGS, SLIDES, SADDLES, 
POWER PACKS, AND DRILLING 
WORK UNITS 


ORIGINAL 32 & 1 
POWER 


PACK | 


ORIGINAL SLIDE 


ORIGINAL BED WING [ORIGINAL 
FIXTURE: 
PEDESTAL| 


RESULT 
A 3 WAY HORIZONTAL DRILLING 
MACHINE 


ADD 


| BED WING, VERTICAL 

COLUMN, SLIDE, SADDLE, 

PoweR PACK, AND DRILLING 
WORK UNIT 


ORIGINAL SLIDE 


| 
ORIGINAL BED WING [ORIGINAL 

Pix Ture 
PEDESTA 


RESULT 


A 2-WAY HORIZONTAL AND VERTICAL 
DRILLING MACHINE 


ADD 
2-45° WEDGE BLocKs 


BED WING, SLIDE, SADDLE, 
POWER PACK, AND DRILLING 
WORK UNIT 


ORIGINAL BED wi ORIGINAL 1 
FIXTURE 
PEOESTAL 


RESULT 


A 2WAY 45° ANGULAR DRILLING 
MACHINE 


Fig. 7. The Adaptability of the Power Pack Equipment to 
a Variety of Manufacturing Requirements 
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TODAY AND TOMORROW IN AUTOMOTIVE PRACTICE > > 


CYLINDER HEAD OPERATION SEQUENCE 


EQUIPMENT PURCHASED 


OPER.*| MILL TOP AND BOTTOM 


| oper.*Z DRILL STUD HOLES 


OPpeR“3 DRILL HOLES IN TOP 


OPER"4 TAP HOLES IN TOP 


lo09g000 


MILLING Worn UNIT 
OPER*| 


| INGERSOLL MILLING, DRILLING, AND TAPPING MACHINE WITH WoRK 
UNITS AND FixTuREs, AS SHOWN 


DRILLING AND TAPPING 
WorRK UNIT. OPER “3&4 


DRILLING WoRK UNIT 
OPER *2 


POWER 


MILLING FixTURES 
* PACK 


SADDLE 


DRILLING FixTURE 
OPER *2 


SLIDE 


BED WING 


FIXTURE 


OPER"! 


PEDESTAL 


PEDESTAL 


CasTinas ARE Run THRouGH IN LoTs. 


NOTE 


Wor UNITS AND Fixtures ARE CHANGED Between Operations, Excert Between 
#3 And*4 WHERE ARE CHANGED To AND DrRiit BusHiNG Plate Is Remover For TAPPING. 


DRILLING AND TAPPING FixTURE 
OPER “3 &4 


Fig. 8. How Power Pack Equipment Can be Adapted to a 
Product Made in Limited Quantities 


The fixture pedestal, shown in Fig. 1, acts pri- 
marily as a fixture support. It is made as a separate 
unit, finished on the top and all four sides, with 
drilled and tapped holes for attaching it to the bed 
wings. This design makes it possible to arrange a 
great many combinations of units around the ped- 
estal. Openings are provided in the top for the 
chips, which can be cleaned out from any one of 
the four sides. 

The bed wing, Fig. 2, provides a support for the 
slide. It is made as a separate unit to permit 
changes to be made in the vertical height and an- 
gular position of the slide. This unit construction 
eliminates the necessity for extreme accuracy in 
this member, as the position of the slide is not de- 
pendent upon. the exact location of the bed wing 
with reference to the remainder of the machine. 

The slide, Fig. 3, provides means for guiding the 
saddle, and upon it depends the operating accuracy 
of the machine. It is made separate from the bed 
wing to facilitate easy alignment with the fixture 
and to provide for vertical adjustment. It can be 
mounted at odd angles and at any required heights 


with a minimum amount of special equipment. 
When a vertical approach to the work is necessary, 
the slide is mounted on a vertical column which, in 
turn, is mounted on the bed wing. 

The saddle, Fig. 4, is mounted on the slide and 
carries the Power Pack and work unit. Its mounting 
surfaces are accurately machined so that the Power 
Pack and work unit can be removed and replaced 
without any alignment or fitting. Taper gibs are 
provided on the way surfaces so that close-fitting 
bearings can always be maintained. A self-con- 
tained, one-shot oiling system in the saddle lubri- 
cates the way surfaces. 

The Power Pack, shown in the heading illustra- 
tion, contains two built-in electric motors and pro- 
vides the driving and feeding power for the opera- 
tion to be performed. It also contains the control 
mechanism for governing the feed cycle, there be- 
ing no external connections, such as the usual trip- 
dogs, valves, etc. Each Power Pack is equipped 
with the necessary cycle-control mechanism to pro- 
vide feed cycles for drilling, tapping, boring, and 
milling—all governed by the position of a knurled 
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Fig. 9. Ingersoll 
Two-way, 204-spin- 
dle Machine for 
Drilling Casting 
Shown in Fig. 10, 
as Installed in the 
Plant of the White 
Motor Co. 


In case 
of breakdown, the Power Pack can be removed and 


handle which projects outside of the case. 


replaced in fifteen minutes. Since the Power Pack 
contains practically all of the working mechanism, 
it is possible, simply by the purchase of extra 
packs, to insure uninterrupted production. 

The work unit, Fig. 5, carries the tools for the 
operation to be performed. It is mounted on the 
saddle, directly in front of the Power Pack, and 
obtains power for turning the work-spindles from 
a driving gear on the Power Pack. When the pro- 
duction requirements permit, the same work unit 
can be used for drilling and tapping by providing 
it with a speed change-gear set. 

The work-holding fixture, Fig. 6, is built espe- 
cially for the operation to be performed and is 
bolted to the fixture pedestal, on which it is located 
Ly standard. keyslots. 


How the Units Can be Combined 
in a Variety of Designs 


It will be noted that the equipment is composed 
entirely of self-contained functional units. By ar- 
ranging these units in different combinations, a 
great variety of types and designs of machines can 
be developed. The purchaser buys a machine actual- 
ly built for a specific operation, but he obtains a 
machine adaptable to a very large variety of work. 
Fig. 7 shows in diagrammatic form examples of the 
change-over possibilities of Power Pack equipment. 


550—MACHINERY, May, 1934 


TODAY AND TOMORROW IN AUTOMOTIVE 


PRACTICE > 


In each of the cases, the original purchase was a 
one-way horizontal drilling machine. 

It should not be assumed that Power Pack equip- 
ment is adaptable only to high-production require- 
ments. Because of the fact that this equipment con- 
tains the necessary mechanism to provide driving 
and feeding cycles for four major metal-removing 
processes—milling, drilling, tapping, and boring— 
its possibilities in more limited production fields are 
very great. It is a well recognized fact that nowhere 
is it more difficult to know just how much to invest 
in labor-saving equipment than in this field. 


Applying Equipment to Limited 
Production Requirements 


The application of this equipment to comparative- 
ly limited production requirements is well illus- 
trated in Fig. 8. Assume that a plant has a limited 
production of cylinder-head castings, but that. due 
to severe competition, a very low labor cost is im- 
perative. Fig. 8 shows this casting, the operation 
cycles, and the equipment necessary. 

Obviously, the Ingersoll Milling Machine Co. has 
taken all the steps necessary to secure broad patent 
protection in the United States and foreign coun- 
tries in connection with this new development. 

The first equipment of the type described is now 
in operation at the White Motor Co.’s plant in 
Cleveland. The machine shown in Fig. 10 is an 
18-spindle boring and drilling machine for rough- 


Fig. 10. An 18- 
spindle, Two-way 
Boring and Drill- 
ing Machine with 
Left-hand Bed 
Wing of Special 
Design 


and finish-boring and grooving the cylinder sleeve 
holes and for completely machining the valve holes. 
Both banks of the casting are worked on simultane- 
ously, the sleeve holes being machined in one bank 
and the valve holes in the other, after which the 
casting is turned end for end and the process re- 
peated. In this case, the design of the left-hand 
bed wing was modified to accommodate the angle 
of the valve holes. 

Fig. 9 shows a two-way, 204-spindle machine for 
drilling the holes in the top and bottom of the cast- 
ing being operated upon in Fig. 10. Although the 
operations performed are quite different, the ma- 
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Fig. 11. A One-way, 
11-spindle Machine 
for Drilling Deep 
Oil-holes and Odd 
Holes in the Ends 
of the Casting 
Shown in Position 
in Fig. 10 


chines, with the exception of the fixtures and work 
units, employ identical parts. The same is true of 
the one-way, 11-spindle drilling machine, shown in 
Fig. 11, for drilling the deep oil-holes and odd holes 
in the ends of the same casting. 

Four lines of equipment have recently been built 
for the manufacture of two motors for the Citroen 
Co. in France. The type of Power Pack machinery 
described has been used throughout, there being 
more than fifty machines performing approximate- 
ly seventy-five operations in this installation. A 
detailed description of this equipment will appear 
in June MACHINERY. 


Rustproofing Guards Against Paint Failure 


Every user of iron and steel products who de- 
pends upon paint, enamel, or lacquer for a finish 
has had the unpleasant experience of seeing an 
expensive piece of equipment, like an automobile 
or refrigerator, start to rust long before the end of 
its expected period of usefulness. The natural de- 
velopment of rust is a phenomenon that heretofore 
has been accepted as inescapable, and while this 
natural development is serious enough in itself, a 
condition develops around a scratch or an abrasion 
in the paint film that is more insidious and creates 
greater damage. 

Many investigators who have concentrated for 
years on the problem of rust prevention now agree 
on the electro-chemical theory of rust development. 
It is found in accelerated weathering tests, such as 
the salt spray, that wherever a scratch or dent oc- 
curs in the paint film, so that bare metal is exposed, 
rust quickly appears. When rust has once started, 
a cathodic electrical action develops, producing an 
alkali that creeps back from the injury in a pro- 
gressively widening area and neutralizing the ad- 
hesion of the finish, so that the paint, enamel, or 
lacquer either peels or rubs off easily. 

This is easily demonstrated if the investigator 


4 4 


will inspect a scratch on a painted steel surface; he 
will find that the paint surrounding the rusted spot 
may be lifted easily by the finger nail or the point 
of a pen knife. The underlying metal will be bright 
and clean, showing the effect of the alkaline devel- 
cpment, and as the paint disintegrates or peels 
away, a much greater rust area is set up. 

Chemists have found that Parkerizing and Bond- 
erizing processes, controlled by the Parker Rust- 
Proof Co., Detroit, Mich., produce phosphate coat- 
ings that are non-conductors of electricity and 
prevent the development of alkali around rust spots. 

Exposure of painted surfaces to actual weather 
conditions produces the same effect as the salt 
spray, but, of course, a longer period of time is in- 
volved. Either through accident or porosity of the 
paint film, moisture will ordinarily penetrate to the, 
metal, form an electrical conductor, and produce a 
porous alkaline area, such as described. With an 
electrical non-conductor under the paint, such as is 
obtained by Parkerizing or Bonderizing, the devel- 
opment of rust is confined to the accidentally ex- 
posed area. These processes also produce a surface 
on the steel that aids in making the paint securely 
adhere to the metal. 


> 
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Polishing Long 


Automobile Plant 


NE-INCH drawn-steel tubes 20 feet long are 
() polished, ready for chromium plating, in an 
automobile plant, at the rate of one tube a 
minute, by the use of centerless-feed machines such 
as illustrated in Fig. 1. Three machines installed 
on a structural steel base make up a battery, al- 
though only two machines are shown in the illus- 
tration. Each tube is passed once through the three 
machines in a continuous movement, being guided 
between the successive machines by rests con- 
structed of angle-irons. It is stated that before this 
method of polishing tubes was adopted, one-half 
hour was required for preparing each tube for the 
chromium plating operation. 

These centerless-feed polishing machines were 
built by the Production Machine Co., Greenfield, 
Mass., and except for several improvements, they 
are identical in design to the machine described in 
January, 1932, MACHINERY, page 389. An important 
improvement is the addition of a handwheel A, 
Fig. 2, for adjusting the polishing wheel to or from 
the work while it is rotating. The curved lever B 
has also been added to provide a quick-acting means 
of locking the wheel-spindle yoke in the desired 
settings. 

Machines of this design can be supplied singly 


Fig. 1. Two Centerless-feed Machines of 
a Battery of Three Employed for Polish- 
ing Long One-inch Tubes 


for polishing short pieces of work, as well as, in 
multiples for long parts. Fixtures can be furnished 
to meet various conditions. The degree of finish can 
be made to suit the purposes for which the work is 
intended ; for example, such parts as piston-pins can 
be polished with a very high finish and within the 
close tolerances universally specified. 


» 
What Motor-Car Buyers Want 


In answer to a questionnaire sent out by the Gen- 
eral Motors Corporation relating to the general 
characteristics considered most important in cars, 
211,000 replies were received. According to the 
Automotive Daily News, car users specified the fol- 
lowing characteristics, listed in the order of their 
importance: (1) Dependability; (2) operating 
economy; (3) safety; (4) appearance; (5) com- 
fort; (6) ease of control; (7) smoothness; (8) low 
first cost; (9) pick-up; (10) speed. It is very 
significant that pick-up and speed, frequently 
stressed in automobile advertising, are, according 
to the answers of this questionnaire, considered of 
least importance by the car buyer. 


Fig. 2. A Special Rest Guides the 
Tubes between the Successive 
Polishing Machines 
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Potter & Johnston 
Automatic for Ma- 
chining Differen- 


tial Cases withTool- 
. ing Lay-out Shown 
Below 
n 
Tooling Lay-out Used 2 
on Machine Shown 
Above. More than 18 
Drop-forged Steel Dif- 
ferential-case Halves 
an Hour Produced 


with One Operator. 
Cases Machined All 
| Over Except on Part s | 

of Back Surface PRO 


Federal Machine & 
Welder Co.’s Auto- 
mobile Panel Weld- 
er that Makes Two 
Welds, 85 Inches 
Long, at the Rate of 
45 to 60 an Hour 
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EDITORIAL 


We appear to be on the threshold of great—per- 
haps revolutionary—changes in design and mechan- 
ical practices. The railroads, having made no out- 
standing changes in equipment or transportation 
methods for many years, are sponsoring many new 
developments. The streamline train is but one of 
the more spectacular evidences. The innovations 
in locomotive design, the extensive electrification 
projects, the oil-electric power units, the new metals 
in car construction, the extended use of ball and 
roller bearings, the air conditioning of passenger 
cars—all indicate radical departures from past 
practices. 

This evidence of change is no less apparent in 

the automotive industry. True, this industry never 
has rested on the laurels of past achievements. It 
has always pressed ahead, doing new things in new 
ways. Yet, the 1934 
models foreshadow 
radical advances 
not only in appear- 
ance, but in engi- 
neering features. 
The streamline-body designs suggest the possibility 
of an entirely new type of car; the engine may not 
always remain in the front. The independent spring- 
ing and knee action, the higher compression, the 
super-chargers, and the improved engine controls 
are but the forerunners of still greater innovations. 
More and more designs conform to the function of 
the thing designed, be it a train, an automobile, a 
machine tool, or a typewriter. 
' It is obvious that these changes will also call for 
progress in the machine tool and shop equipment 
industries. New methods will be inaugurated and 
new equipment will be needed for transforming 
the designer’s ideas into structural materials. Just 
what these changes will be it is impossible to fore- 
tell; but that they will be radical seems certain. 
Equipment manufacturers will find it necessary to 
follow all these new developments closely. 


On the Eve of a New 
Era in Machine Design 
and Shop Practice 


The present tendencies toward a_ nationally 
planned industry are looked upon with apprehen- 
sion by many. This is quite natural. Governmental 
agencies have not proved themselves any too pro- 
ficient in the art of planning. The type of men that, 
because of their activity in politics, hold most of 
the prominent jobs in federal and state govern- 
ments are more inclined to act in accordance with 
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what seems expedient at the moment than to be 
guided by a long-range plan. 

When it is said, however, that national industrial 
planning is impossible, because of the magnitude 
of the task and the thousands of details that have 
to be considered, the engineer is likely to want to 
express an opinion. Whoever has passed through 
the maze of departments 
in one of our huge auto- 
mobile plants and has 
seen cars roll off the 
double assembly lines at 
the rate of a car every 
thirty seconds, with a driver in the seat and gas- 
oline in the tank, is inclined to question whether 
national industrial planning involves any more at- 
tention to detail than the manufacture of thousands 
of automobiles a day in a single plant. 

Here are literally millions of parts manufactured 
daily, in thousands of shapes and patterns, with 
tens of thousands of operations performed upon 
them, every one of which must be accurately carried 
out in a predetermined time. In this work, tens of 
thousands of tools and tens of thousands of gages 
are used, every tool and every gage being carefully 
considered and planned as to material, heat-treat- 
ment, shape, and size. Then all these thousands of 
manufactured parts are assembled into larger units. 
The units flow together into engine, chassis, and 
body assemblies, ready at a predetermined moment, 
not varying five seconds either way, to be fitted to- 
gether into the completed automobile. 

And remember, all the cars are not alike. Some 
are coupes, some sedans, some sport models; some 
have wire wheels, some wooden wheels; some ordi- 
nary tires and some low-pressure tires; some bodies 
are painted black, some green—but everything is 
planned so that the specific parts intended for one 
assembly arrive at a predetermined spot at almost 
a predetermined second. 

Who is there to say that the type of mind that is 
capable of so organizing and planning the work of, 
say, fifty thousand men in such minute detail that 
the activity of all is accounted for with an almost 
inconceivable precision, would not be capable of co- 
ordinating the main activities of a number of plants 
or industries with an equal degree of efficiency. 

It may not be advisable to develop national in- 
dustrial planning of this type—somehow it seems 
to run counter to accepted American principles— 
but it certainly is not beyond the scope of the engi- 
neering ability displayed in a great industry. 


A Super Industry 
That Understands 
Super Planning 
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The National Metal Trades Association 
Analyzes the Recovery Program 


HE thirty-sixth annual convention of the 
“T  Nationa Metal Trades Association was held in 

New York City, April 25 and 26. Most of the 
discussion pertained to various phases of the recov- 
ery program. Among the subjects dealt with were: 
“The Extension of Government Supervision of Bus- 
iness”’; “Legal Aspects of the Labor Relations Sec- 
tion of the NIRA”; “The Monetary Situation’’; 
“Industrial Recovery Under the NRA”; ‘“Expe- 
rience with Employe Representation”; “Social In- 
surance Legislation”; and “Training Skilled Work- 
ers for the Future.” 

A searching economic anal- 
ysis was presented by the out- 
going president of the Associa- 
tion, Jacob D. Cox, Jr., pres- 
ident of the Cleveland Twist 
Drill Co. Mr. Cox has been a 
serious student of economics 
for the last thirty years, and is 
conceded to be an authority in 
this field. His address was en- 
titled, “The Theory of Rod- 
bertus and the NRA.” While it 
is not possible in this report of 
the convention activities to do 
justice to Mr. Cox’s presenta- 
tion, the principal points in the 
address will be briefly reviewed. 

The speaker pointed out that 
a German, Johann Karl Rod- 
bertus, born in Prussia in 1805, 
published a book in 1850 con- 
taining a theory of business de- 
pressions. Briefly, this theory 
is that “the workers’ purchas- 
ing power is small, and the 
capitalist and landlord classes, instead of increasing 
their consumption of luxuries, invest their savings 
in new factories and in otherwise increasing the 
means of production, with the inevitable result that 
commodities of common consumption are produced 
in excess, and this causes depressions.” 

There is a familiar ring to this. It is the central 
thought in the economic creed of the New Deal. 
Mr. Cox pointed out the fallacies in this seemingly 
logical conclusion as to the cause of depressions, 
and emphasized how, acting on this theory, the Ad- 
ministration has deemed necessary the artificial 
raising of wages, restriction of hours, prohibitions 
and restrictions on new investments, and govern- 
ment control and direction of economic activities 
in order to prevent over-production. 

In speaking of money, Mr. Cox stressed the fact 


Alexander Sellers, Newly Elected 
President of the National Metal 
Trades Association 


that while money is a convenience in the process of 
the exchange of goods, “purchasing power has its 
origin in the goods brought to market and not in 
money. In itself it is neither wealth nor the origin 
of purchasing power. It may be compared to the 
oil in an automobile engine. It facilitates the action 
of the motor, but it does not furnish the power. This 
is a most important point.” 

Referring to our disastrous foreign trade and 
loan policy from 1923 to 1929, Mr. Cox says: “The 
great volumes of goods being shipped abroad were 
not being paid for by other 
goods shipped back to us in re- 
turn, but with money which we 
and others were loaning to the 
foreign purchasers. This could 
not go on forever; and when it 
became apparent that it was 
unsafe to make further loans, 
and that even the sums already 
loaned could not be repaid, both 
the loaning and the selling of 
goods abroad came to a sudden 
stop.” 

Referring to the normal rem- 
edy for present conditions, the 
speaker said that “the country 
needs only a restoration of nor- 
mal price relationships between 
farm and industrial products 
to snap back almost instantly 
to something like normal con- 
ditions. Had the NRA stabil- 
ized industrial prices and wages 
where they were in June, as 
most people thought was the 
intention when the law was 
passed, instead of insisting on raising them from 
20 to 25 per cent, we would today be at a level of 
production of 80 per cent of normal. The increased 
employment this would have made possible would 


have greatly improved the condition of the wage 
earners.” 


Some of the Fallacies of the Recovery Program 


Dealing specifically with the theory of Rodbertus 
upon which, in the main, the Administration’s re- 
covery policies may be said to be based, Mr. Cox 
points out that this theory is fallacious for the fol- 
lowing reasons: 

1. It attempts to raise wages and prices artifi- 
cially. 

2. It confuses money with purchasing power. 
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3. It also confuses money with wealth, assuming 
that higher wages will make us all rich and prosper- 
ous, whereas, in reality, prosperity comes only from 
the production of goods. If, to gain higher wages, 
we restrict the production of goods, this will not 
result in increased wealth, but in increased poverty. 
Wealth does not reside in prices, but in the plenti- 
ful supply of useful goods. 

4. It assumes that wage earners constitute the 
bulk of the population when, as a matter. of fact, 
the population, according to census figures, is made 
up roughly of four equal groups—industrial work- 
ers, those engaged in transportation and commerce, 
those engaged in agriculture, and those in profes- 
sional and domestic employments. 

5. It assumes that wages can be generally raised 
without causing similar increases in prices. 

6. It ignores the necessity for balanced prices 
between industrial products and agricultural prod- 
ucts. 

7. It ignores the fact that the industries and 
workers of this country are in competition with 
those of other countries. 

8. It bases its program on a wholly artificial 
set-up and proposes to maintain it by law in defiance 
of economic necessities. 

9. It commits the fallacy in logic of reasoning 
from individual instances to universal laws. If im- 
mediate higher wages are good for one individual, 
higher wages for all should bring universal pros- 
perity. It was Socrates who asked, “If a spoonful 
of medicine would do a man good, will a whole 
bottle cure him? (or kill him?) 

We are ignoring economic law. In the free mar- 
kets of past depressions, goods were sold at what- 
ever price was necessary to provide men with em- 
ployment. When there was unemployment, wages 
went down and prices went down until the goods 


sold again in sufficient volume to provide work 
for all. : 

The new rule for the NRA is almost diametric- 
ally opposed to this. It reads: “Goods must not be 
sold, except at such a price as will permit the em- 
ployer to pay such wages as are satisfactory to our 
public officials.” Under the old rule, depressions 
were severe and painful, but they were over reason- 
ably soon. Under the new rule, it appears that the 
depression may be prolonged indefinitely, or as long 
as the rule remains in force. 


It is Work, Not Artificial Wage Rates, that 
will Bring Back Purchasing Power 


Summarizing, the speaker said: “It is work—an 
opportunity to produce—that men need rather than 
any particular level of wages. Goods are wealth, 
and goods can be consumed—money cannot. What- 
ever level of wages is necessary to get the wheels 
turning is the best for the wage earner. The amount 
of money that anyone receives makes very little 
difference, for in the long run, he pays out on the 
same scale that he takes in... . ‘The NRA missed 
its golden opportunity when it failed to stabilize 
wages where they were in June.” Finally the 
speaker intimated that he hoped that those admin- 
istering the NRA, in their pursuit of a fallacious 
theory, would not too long put off listening to com- 
mon sense. 

At the meeting, the following officers were elected: 
President, Alexander Sellers, William Sellers & Co., 
Philadelphia, Pa.; first vice-president, Charles 
Strawbridge, Goodman Mfg. Co., Chicago, Il; 
second vice-president, N. W. Pickering, Farrel- 
Birmingham Co., Inc., Ansonia, Conn.; and treas- 
urer, Harold C. Smith, Illinois Tool Works, Chi- 
cago, Ill. 


Eclipse Counterbore Co. Twenty Years Old 


This month—May, 1934—marks the twentieth 
anniversary of the Eclipse Counterbore Co., Detroit, 
Mich. Started in 1914, the company has expanded 
from an organization renting a small space, to one 
owning its own plant and occupying more than 
25,000 square feet of space, with a capacity of up- 
ward of 200 employes. 

At first, the company made only interchangeable 
counterbores and spot-facing tools; but this line has 
been increased to include multi-diameter cutters, 
back spot-facing cutters, relieved-tooth hollow- 
mills, and high-speed steel insert centers. The latest 
addition is a radial double-drive counterbore. 

The founders established a policy many years ago 
that has proved of great value and has enabled the 
company to maintain its standards of service 
through every depression in business. This policy 
was simply that of setting aside a sizeable percent- 
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age of the yearly profits as a definite reserve to tide 
over depression years. Thus the company has suc- 
cessfully passed through several ups and downs in 
the business cycle. R. G. Michell, general manager 
of the company, who has been associated with it 
since it was founded, regards the business outlook 
for the next twelve months in the metal-cutting tool 
industry as highly encouraging. 


* * 


Simplified Practice Recommendation R36-34, cov- 
ering milling cutters, has been approved by the in- 
dustry and became effective April 15, according to 
an announcement by the Division of Simplified 
Practice, Bureau of Standards, Washington, D. C. 
Further information can be obtained from the 
Bureau of Standards. 
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NEW TRADE 


Motor Drives 

MECHANICAL POWER ENGINEERING 
ASSOCIATES, 684 St. Marks Ave., 
Brooklyn, N. Y., are distributing a 
booklet containing a fund of valuable 
information for those concerned with 
power transmission problems, and 
especially with the reduction of 
power transmission costs. The bul- 
letin compares graphically individual 
drives and group drives, and explains 
the classes of work for which each 
type of drive is suitable. Actual fig- 
ures are given for the comparative 
costs of operation, and diagrams are 
included showing the relation be- 
tween maximum machine speed and 
production with unit drive and with 
group drive. All the data presented 
in the book are based on field engi- 
neering reports covering a wide 
range of industries and plant oper- 
ating conditions. 


Gears and Speed Reducers 


HorspurcGH & Scott Co., 5114 
Hamilton Ave., N.E., Cleveland, Ohio. 
General catalogue No. 34, containing 
448 pages (4 1/2 by 6 inches) of data 
on Horsburgh & Scott stock gears, 
covering every size and type, includ- 
ing worm gears, herringbone gears, 
and internal gears. The 106 pages 
of technical data contained should 
make the book of especial value to 
engineers, superintendents, purchas- 
ing agents, and everyone concerned 
with gearing problems. This section 
includes information on tooth forms; 
installation and maintenance of dif- 
ferent types of gears; horsepower 
ratings and safe tooth loads; com- 
plete rules and formulas for design- 
ing gears, etc. The line of speed 
reducers made by this concern is also 
completely covered. 


Leather Belting 


CHARLES A. SCHIEREN Co., 73 Fer- 
ry St., New York City. Booklet en- 
titled “Evolution of Leather Belt- 
ing,” describing the application of 
leather belting from the earliest 
times up to the present. The book 
points out that leather belting was 
an essential part of the first machines 
invented by man. Many primitive 
tools and machines are illustrated, 
one of the most interesting of which 
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is the drawing (reproduced on the 
cover) of a multiple-spindle drill 
used in ancient Egypt. The story 
of the use of leather belting is car- 
ried up to the founding of the Charles 
A. Schieren Co. in 1868, and shows 
the advances that have been made in 
the production of leather belting 
from that time on. 


Metal-Cutting Saws 


HENRY DISSTON & Sons, INC., 525 
Tacony, Philadelphia, Pa., is publish- 
ing a series of bulletins containing 
valuable informative material on all 
classes of tools used for metal sever- 
ing. Two of the circulars deal with 
Disston solid-tooth and inserted-tooth 
metal-cutting saws. The data covers 
the selection and care of these tools, 
types of teeth used, recommendations 
for speeds and feeds, etc. The book- 
let on inserted-tooth saws, in addition 
to the other data mentioned, contains 
tables showing the diameter of saw 
that can be accommodated, the size 
of stock that can be cut, and the 
horsepower required in various cut- 
off machines in general use. It also 
gives instructions for inserting teeth 
in the Disston sectional interlock saw. 


Power Transmission Equipment 
BALDWIN-DUCKWORTH CHAIN COR- 
PORATION, Springfield, Mass. Cat- 
alogue covering the Baldwin-Duck- 
worth line of chains and sprockets. 
In addition to the descriptions of the 
regular and special chains produced 
by the company, the book contains 
engineering data on how to deter- 
mine correct chain drives; arrange- 
ment of sprockets; center distance 
and alignment; tension and slack; 
lubrication; and other factors relat- 
ing to the design and installation of 
chain drives of all sorts. Horsepower 


graphs covering pitch, number of 
teeth, and type of chain are also 
included. 


Collapsible Taps 

LANDIS MACHINE Co., iNc., Way- 
nesboro, Pa. Bulletin G-81, illustrat- 
ing and describing the salient fea- 
tures of the Landis Style LM reced- 
ing-chaser collapsible tap, which is 
designed for cutting tapered threads. 
Tables of specifications and dimen- 
sions are included. Bulletin G-83, 
illustrating and describing the 
Landis Style LT collapsible tap, 
which is designed for tapping 
straight threads. Complete details, 
including specifications and dimen- 
sions, are included. 


Electric Equipment 

WESTINGHOUSE ELECTRIC & MFG. 
Co., East Pittsburgh, Pa. Leaflet 
20591, descriptive of a new line of 
non-reversing magnetic time start- 
ers for constant- and adjustable- 
speed direct-current motors. Leaflet 
20613, entitled “Quiet Operating In- 
duction Motors,” describing the 
method of individual testing of these 
motors for quietness; their distinct- 
ive features; construction; applica- 
tion; and control. 


Electric Equipment 

GENERAL ELEcTRIC Co., 10 Canal 
St., Schenectady, N. Y. Bulletin 
GEA-77F, entitled “Improving Power 
Factor for Profit,” treating of Gen- 
eral Electric Pyranol-treated capaci- 
tors, which are applicable for power 
factor improvement over a wide 
range of service conditions. Bulletin 
GEA-1520B, covering the company’s 
line of electric heating units and 
devices. 


Surface Broaching Machines 

FooTEe-BurT Co., Cleveland, Ohio. 
Circular 503, illustrating and describ- 
ing the Footburt continuous surface 
broaching machine for high produc- 
tion. The various features of con- 
struction are described in detail, par- 
ticular attention being called to the 
indexing work-holding fixtures pro- 
vided for handling work that requires 
the broaching of more than one sur- 
face. 
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Gages 

SHEFFIELD MACHINE & TOOL Co., 
Dayton, Ohio. Gage Manual contain- 
ing information of value in the daily 
production of work that must be held 
to gaging tolerances. The book con- 
tains data on Sheffield visual and 
electric gages; plug and ring gages; 
and adjustable-limit plug and snap 
gages. It also contains information 
on common gage terminology. 


Saw Grinders 

WARDWELL Mra. Co., Cleveland, 
Ohio. Circular containing specifica- 
tions for the Wardwell Model EC 
automatic circular saw grinder for 
metal and wood saws. The bulletin 
also describes the Model EC combina- 
tion automatic grinders, which are 
adapted for circular, hack, and band 
saws, and the Model HC automatic 
band and hack saw grinder. 


Keyseating Machines 


DAVIS KEYSEATER Co., 405 Ex- 
change St., Rochester, N. Y. Leaflet 
illustrating and describing the new 
type of Davis keyseater equipped 
with tilting table for cutting both 
straight and tapered keyways in all 
kinds of bores. Complete specifica- 
tions for the three different sizes of 
machines are included, as well as ex- 
amples of cutting time. 


Bench Punch Presses 


CLEVELAND PLANER Co., 3148 Su- 
perior Ave., Cleveland, Ohio. Circular 
outlining the features of 
construction of the “Em- 


Belts and Belting 


L. H. GILMER Co., Tacony, Phila- 
delphia, Pa. Catalogue containing 
data on “Kable Kord” endless and 
non-endless belts, which are con- 
structed of fabric, cord, and rubber 
to meet the needs of rugged service. 
The bulletin explains the features 
and uses of these belts and includes 
power ratings and list prices. 


Roll-Grinding Machines 

LANDIS TOOL Co., Waynesboro, Pa. 
Catalogue H-34, describing the 
Landis Type B 16-, 20-, 24-, and 28- 
inch hydraulic roll-grinding ma- 
chines. The catalogue is profusely 
illustrated with large-scale halftones 
which show clearly the details of con- 
struction. Complete specifications 
are included. 


Cold-Finished Shafting 

UNION DRAWN STEEL Co., Massil- 
lon, Ohio. Booklet on Union cold- 
finished shafting, descriptive of the 
method of manufacturing, physical 
properties, characteristics, grades, 
sizes, etc. The information given 
should be of value to the user in se- 
lecting the grade of shafting best 
suited to his requirements. 


Heat-Treating Equipment 

LEEDS & NORTHRUP Co., 4901 Sten- 
ton Ave., Philadelphia, Pa. Leaflet 
entitled “New Way to Cut Tool 
Cost,” showing how economies can be 
effected by the Hump chart control 


of hardening in the new Vapocarb 
atmosphere under automatic heat in- 
put control. 


Taps and Dies 

S. W. Co., Mansfield, 
Mass. Catalogue 33, giving dimen- 
sions, limits, and tolerances for the 
Card line of taps and dies. Engi- 
neering data of value to those con- 
cerned with the design and use of 
this class of tools are included. 


Power Pumps 


WORTHINGTON PuMP & MACHIN- 
ERY CORPORATION, Harrison, N. J. 
Bulletin containing specifications, in- 
cluding capacities and_ sizes, of 
Worthington vertical, triplex, single- 
acting power pumps equipped with 
Worthington multi-V drive. 


Automotive Cleaning Equipment 

MAGNUS CHEMICAL Co., 101 South 
Ave., Garfield, N. J. “Automotive 
Cleaning Handbook,” descriptive of 
cleaning methods and equipment for 
garage repair shops and general in- 
dustrial use. 


Welding Equipment 

LINCOLN ELEcTRIC Co., Cleveland, 
Ohio. Application Sheet No. 37 in 
a series on the Elements of Design, 
describing the application of tubular 
shapes to the design problem. 


Surface Grinders 

MONARCH MACHINE TOOL CO., 
Sidney, Ohio. Catalogue illustrating 
and describing the new 
Monarch precision tool- 


co W” punch power press, 
which is designed to meet 
the requirements of mak- 
ers of light pressed or 
stamped products. A list 
of some of the many 
products for which this 
press is suited gives an 
idea of its range. 


Flexible Couplings 


FALK CORPORATION, 
Milwaukee, Wis. Circular 
containing information 
on the Falk-Rawson four- 
duty coupling—an auto- 
matic centrifugal clutch 
coupling that is especial- 
ly suitable for applica- 
tions where starting con- 
ditions are severe or un- 
usual or where protec- 
tion is needed against 
overload. A table giving 
dimensions of the vari- 
ous sizes, as well as rat- 
ings and prices, is in- 
cluded. 


room surface grinder. 
Among other features 
of the machine, the cat- 
alogue shows the auto- 
matic force-feed lubri- 
cation system and gives 
the results of a number 
of tests made to demon- 
strate the accuracy of 
the machine and_ the 
smoothness of the work 
produced. 


An Unusual Exhibition Dis- 
play—How the Action and 
Advantages of the Vulcan 
Boll-Weevil Tongs Made by 
J. H. Williams & Co., New 
York City, Were Strikingly 
Demonstrated at the Hous- 
ton Petroleum Exhibit. The 
Same Display Board will be 
Shown at the International 
Exposition to be Held at 
Tulsa, Okla., during the 
Latter Part of May. 
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Shop Equipment News 


Machine Tools, Unit Mechanisms, Machine Parts and Material- 
Handling. Appliances Recently Placed on the Market 


Barnes Hydraulic-Unit Machines 


Two special machines 
ranged with standard self-con- 
tained units that embody in- 
dividually a patented hydraulic 
system were recently built by the 
W. F. & John Barnes Co., Rock- 
ford, Ill., for service in automo- 
bile plants. The hydraulic system 
of each unit comprises two 
pumps, one a geared type for im- 
parting rapid traverse move- 
ments only to the unit, and the 
other a small radial plunger type 
for the feed movements. 

These pumps are controlled by 
a common hydraulic valve which 
is operated by dogs to change 
from rapid traverse movements 
to feed movements. The two pump 
circuits are completely separated. 
During the feeding movement 
of the unit, the high-pres- 
sure plunger pump operates di- 
rectly upon the actuating cyl- 


inders without any intermediary 
relief, by-pass, or bleed valves, 
only that quantity of oil being 
pumped that is required. The 
feed pump in all units is driven 
direct by the same motor that 
revolves the tool-spindles. This 
arrangement insures a constant 
rate of feed per spindle revolu- 
tion, irrespective of the tool 
pressures encountered. 

Two general types of self-con- 
tained units are made by the con- 
cern—the square ram type fur- 
nished on the machine shown in 
Fig. 1, and the sliding-head way 
type seen on the machine in 
Fig. 2. The latter unit is avail- 
able with various widths of ways. 

The machine illustrated in 
Fig. 1 is designed for facing, 
within a tolerance of 0.001 inch, 
the center thrust bearing of the 
motor and flywheel housing 


assembly shown in Fig. 3, and at 
the same time, finish-boring and 
counterboring the flywheel hous- 
ing to receive the transmission 
mounting. The depth of the 
counterbore is held within a tol- 
erance of 0.0005 inch relative to 
the milled face of the assembly. 

The tolerances are so close that 
the facing and counterboring 
could not be controlled from a 
common source. The facing cut 
is taken by a hydraulically ac- 
tuated milling fixture that re- 
ceives oil for its operation from 
the same source as the square 
ram unit used for boring and 
counterboring. In the facing step, 
the milling cutters feed to a 
positive stop in one direction for 
facing one side of the thrust 
bearing; dwell; automatically 
rapid-traverse in the opposite 
direction; trip to a slow feed; 
face the second bearing surface 
against a positive stop; dwell; 


Fig. 1. 


Barnes Special Machine Equipped with Square Ram Type Self-contained Hydraulic Unit for 


Boring and Counterboring, and with a Hydraulically Operated Face Milling Fixture 
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Fig. 2. Another Special Machine Equipped with Two Sliding-head Self-contained Hydraulic 
Way Type Units and with Stationary Drilling Heads at the Rear 


and automatically return to the 
loading position. The hydraulic 
pressure imposed upon the facing 
carriage is so accurately con- 
trolled and both dwells are so 
closely regulated that the center 
thrust bearing is machined with- 
in the specified tolerance. 


At the same time that the fac- 
ing operation is being performed, 
the control handle on the square 
ram unit at the right-hand end 
of the machine is moved into the 
rapid traverse position. The spin- 
dle, with boring and counter- 
boring tools, then advances rap- 


idly to a predetermined point, 
when the ram is tripped to feed 
for the boring operation. When 
the boring is completed, the 
counterboring starts. A positive 
stop on the face of the square 
ram unit insures that the depth 
of the counterbore is held within 


Fig. 3. 
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Casting Faced, Bored, and Counterbored 
by the Machine Shown in Fig. | 


Fig. 4. Stationary Drilling Heads at the Rear of 
the Machine Shown in Fig. 2 
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SHOP EQUIPMENT SECTION 


the specified tolerance, irrespect- 
ive of variations in the distance 
from the milled face of the 
assembly to the dowel-holes that 
are used for locating purposes. 

In this particular application, 
the square ram unit is equipped 
with a single boring tool. How- 
ever, the mounting face on the 
unit is large enough to accom- 
modate multiple-spindle drill 
heads. The hydraulic unit has a 
maximum stroke of about 12 
inches. 


The machine illustrated in 


Brown & Sharpe Light Type Universal 
Milling Machine 


A light type No. 2 universal 
milling machine is the latest 
addition to the products of the 
Brown & Sharpe Mfg. Co., Prov- 
idence, R. I. Contrary to the 
trend of machine tool design dur- 
ing recent years toward increased 
size and weight with added horse- 
power, multiplicity of controls, 
etc., this new milling machine 
has been simplified intentionally 
and is not too heavily propor- 


minute are available in two se- 
ries. Speed changes are conve- 
niently made through a rotating 
lever on the side of the column, 
which is operated in conjunction 
with a back-gear and a high-and- 
low series lever. There is also 
a convenient single-lever feed 
control for the sixteen feed 
changes from 1/2 to 18 1/4 inches 
per minute. All feeds can be dis- 
engaged by placing the feed-lever 


Fig. |. 


Fig. 2 is equipped for drilling a 
cylinder block. The long oil-hole 
is drilled complete, the cam hole 
is opened up, and all other holes 
in both ends are drilled simul- 
taneously. At the same time, two 
special units mounted on the fix- 
ture of the machine, as_illus- 
trated in Fig. 4, drill two holes 
in the back of the cylinder block. 

The self-contained hydraulic 
units of this machine could be 
adapted to other work by merely 
changing ‘the spindle cluster 
boxes. This feature makes the 
machine readily convertible to 
meet new needs in case a change 
in automobile models should 
eliminate the present operation. 


Brown & Sharpe Universal Milling Machine 
of Light, Simplified Design 


tioned, so as to permit sensitivity 
and easy accurate handling. 

The spindle has been lowered 
to a height that makes it easy to 
see the cutters and work. The 
correspondingly lower height of 
the table brings about easier 
handling of work. The machine 
is completely self-contained, be- 


ing driven by a flanged type mo- 


tor having a pinion that meshes 
with an internal gear on the main 
driving shaft. The motor runs 
only when the machine is in op- 
eration. It is started by a lever 
that also serves as a brake for 
quick stopping. 

Sixteen spindle speeds ranging 
from 40 to 1300 revolutions per 


Fig. 2. The Machine is Driven by a Flanged Type 
Motor with a Magnetic Control .- 


in a locked position, thus prevent- 
ing accidental engagement. The 
direction of longitudinal feed is 
controlled from the front of the 
table, and the transverse and 
vertical feeds by means of levers 
on the side of the knee. 

The column of the machine 
differs from the conventional de- 
sign in that the face on which 
the knee rests is set back ap- 
proximately 4 inches from the 
end of the spindle. This design 
gives added clearance for vises, 
fixtures, and work, especially 
when using end-mills, and per- 
mits the cutters to be set nearer 
to the spindle nose with the table 
positioned at various angles. 
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A universal milling attachment 
with a crane can be furnished as 
extra equipment. The construc- 
tion is such that the attachment 
can be swung to the side of the 
machine when not in use and will 
still be instantly available. The 
crane facilitates handling of the 
attachment, which is clamped to 
the over-arms and is also bolted 
to the column face. Speeds of 
from 82 to 2670 revolutions per 
minute can be obtained with the 
attachment to suit a large variety 
of work requiring shell end-mills 
from 2 3/4 inches in diameter 
down to the tiny sizes used in 
mold and die work. A slotting 
attachment can also be handled 
by the crane in place of the uni- 
versal milling attachment. 

Another feature of the ma- 
chine is a short lead and feed 


reducing attachment. Feeds cne- 
twentieth of the indicated rate 
are obtainable for such work as 
milling with a fly cutter. Leads 
one-twentieth of normal are ob- 
tainable when the attachment is 
geared to the worm of the head- 
stock, while extremely fine leads 
one eight-hundredth of normal 
are obtainable when the attach- 
ment is geared direct to the head- 
stock spindle. These unusually 
fine leads are obtained with the 
regular spiral index centers. 

A vertical milling attachment 
can be furnished, which clamps 
to the over-arms and is adjust- 
able horizontally, as well as 10- 
and 18-inch, hand-feed rotary at- 
tachments and an 18-inch power- 
feed rotary attachment. The 
weight of the machine is approx- 
imately 2700 pounds. 


Murchey Threading Machines 


Circular-chaser die-heads are 
standard equipment on a line of 
threading machines being intro- 
duced on the market by the 
Murchey Machine & Tool Co., 
951 Porter St., Detroit, Mich. 
These machines are made in a 
No. 11 model, which will cut ma- 
chine threads from 1/4 to 1 inch 


and pipe threads from 1/8 to 
3/4 inch; and in a No. 22 
model, which cuts machine 
threads from 1/2 inch to 2 inches 
and pipe threads from 1/4 inch 
to 2 inches. The No. 11 machine 
is made in both single- and 
double-head styles. The No. 22 
is made in a double-head style 


One of a Line of Threading Machines Equipped with Circular-chaser 
Die-heads, Built by Murchey Machine & Tool Co. 
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only. One-inch pipe has been 
threaded and reamed in these 
machines at rates of from 3000 
to 3500 pieces per ten-hour day. 

The principal advantage 
claimed for the circular chasers 
used in the die-heads of these 
machines is that their design per- 
mits a maximum number of re- 
grinds. Accuracy of the cutting 
edge is not affected by the re- 
grinding operation. 

Die-head speeds of from 72 to 
386 revolutions per minute are 
available. The speed can be in- 
stantly increased or decreased 
while the machine is in operation 
by merely turning the handwheel 
on top of the headstock. Pre- 
loaded roller bearings are pro- 
vided for the spindles. The ma- 
chine is driven by a motor lo- 
cated in the bed. The bed is a 
one-piece semi-steel casting 
which is heavily reinforced. 

Opening and closing of the die- 
heads are accomplished, respect- 
ively, by the backward and for- 
ward movements of the carriage. 
Levers are also provided for op- 
erating the die-heads at any de- 
sired point. The carriage is 
actuated either by a handwheel 
or a lever. Wipers at the front 
end of the carriage protect the 
guides of the machine from 
chips. 

On machines set up for thread- 
ing pipe, the die-heads are of a 
type that recedes while the 
thread is being cut, so as to give 
longer chaser life and reduce the 
load. Die-heads of this type are 
provided with an inside trip. 
They are arranged for reaming 
and chamfering pipe while 
threading. 

When guaranteed lead accuracy 
is essential in the threads being 
cut, these machines can be 
equipped with a lead-screw. The 
lead-screw is made of high-car- 
bon steel and is enclosed in a 
steel tube that affords protection 
from chips. The lead-screw is 
located centrally between the car- 
riage guides. In the case of spe- 
cial thread forms and coarse- 
pitch threads, a lead-screw is in- 
dispensable. The split nuts that 
engage the lead-screw are opened 
automatically with the opening 
of the die-head, so as to allow a 
fast return of the work carriage. 
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Fig. 1. 


Model R Gridley Automatic Screw Machine in the 


1 5/8-inch Size 


National Acme Expands Line of Model R 
Automatic Screw Machines 


A four-spindle automatic screw 
machine—the 7/8-inch Model R 
—was introduced on the market 
by the National Acme Co., Cleve- 
land, Ohio, in 1932, an article 
describing this machine being 
published in November, 1932, 
MACHINERY, page 228. The suc- 
cessful performance of this ma- 
chine, both in this country and 
abroad, has led to the develop- 
ment of a line that includes ma- 
chines ranging in capacity from 
7/8 to 2 1/4 inches. These ma- 
chines supplement the Model GA 
four-spindle automatic, which is 
built in sizes from 2 5/8 to 3 1/2 
inches, inclusive. 

In designing the Model R line, 
advantage was taken of data ob- 
tained under various conditions 
in many shops through the use 
of the Chronolog, which was 
described in October, 1982, 
MACHINERY, page 140. The in- 
formation secured with this de- 
vice made it possible to study the 
elements of idle time in operat- 
ing automatics and to design the 
new machine with a view to re- 
ducing idle time. 

The most serious loss of time 
with the older types of auto- 
matics was found to be due to 
dull or broken tools and the work 


involved in removing and replac- 
ing them. To overcome this loss, 
the entire tooling section of the 
new machines has been so de- 
signed that every tool is readily 
accessible for inspection or re- 
placement. The different oper- 
ating mechanisms can also be 
readily taken apart. The tools 
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are rigidly supported by heavy 
slides which, in turn, are backed 
up by a heavy bed casting. The 
cross-slides are supported on 
hardened steel ways and are 
gibbed to provide means of com- 
pensating for wear. In the two 
upper positions of the machine, 
the cross-slides are inclined at an 
angle, so as to obtain maximum 
rigidity and increase the access- 
ibility of the tools. 

High spindle speeds are pro- 
vided, so that the latest cutting 
metals can be applied to their full 
extent. The spindles and_ all 
shafts are mounted in anti- 
friction bearings. Gears of the 
helical type are employed. The 
spindle carrier has a three-point 
bearing, which gives it an un- 
usually rigid support. The over- 
all length of the spindle carrier 
has been substantially increased, 
the large bearing surfaces have 
been widened, and the distance 
between the spindle bearings has 
been lengthened. 

These automatics have a high 
productive capacity, due in part 
to the rapid and smooth indexing 
of the spindle carrier. A modified 
Geneva mechanism starts the 
movement from a standstill, in- 
dexes the spindle carrier rapidly 
and accurately into place, and 
brings it to a dead stop before 
the hardened locking pin slips 


Fig. 2. Accessibility of Tools and Mechanisms is a Feature of the 
Model R Automatics—this is the 2 1/4-inch Machine 
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into place. The roller on the in- 
dexing arm engages hardened 
steel blocks on a gear which is 
constantly in mesh with a ring 
gear on the spindle carrier. This 
indexing mechanism reduces 
wear on the spindle carrier parts 
and thus materially reduces the 
idle time for repairs. 

Threading operations can be 
performed in the second or third 
position. The same slide and 
operating mechanism in either 
position can be used for acceler- 
ated reaming or turning. In or- 
der that both forming tools and 
drills can be used at their cor- 
rect relative surface speeds, high- 
speed drilling attachments can 
be used in all four positions. 
These attachments are driven 
direct from the center gear on 
the spindle carrier stem. An 
improved disappearing stock stop 
makes it possible to use standard 
tooling in the fourth position— 
a feature that is the equivalent 
of an additional work-spindle for 
many jobs. 

The heavy tie-piece used on the 
top of the 7/8-inch Model R ma- 
chine is also used on the larger 
sizes to anchor the gear-box sec- 
tion and the spindle carrier sec- 
tion into one rigid unit. This 
design permits the operation of 
the machine at the high speeds 
desirable for use with tungsten 
and tantalum carbides. The cam- 
drums of these machines, al- 
though mounted and guarded so 
that chips cannot clog them, are 
so accessible that the operator 


can change cams without loss of 
time. Wide-faced steel cams are 
used. 

All bearings and working parts 
of the machine are lubricated by 
a pump in the top section above 
the gear-box. This pump forces 
the oil to visible oilers from 
which a separate copper tube 
runs to each bearing. The pump 
discontinues supplying oil when 
the machine is stopped, so as to 
eliminate waste. When the oper- 
ator starts the machine, he 
pushes a lever, which causes a 


flood of oil to be delivered to each 
bearing. 

Cutting oil is supplied by a 
direct-connected pump, from a 
reservoir in the pan to an auxil- 
iary reservoir in the tie-piece at 
the top of the machine. Flexible 
steel tubes deliver the oil directly 
to the cutting tools. When oil- 
hole drills are used for large 
holes, a duplex pump is provided, 
so that a low-pressure flow of 
cutting oil is available for the 
forming tools and a high-pressure 
jet for the drills. 


Rockford Double-End Machine with 
Cross-Indexing Fixture 


The Rockford Drilling Ma- 
chine Co., 310 Catherine St., 
Rockford, IIl., has recently built 
a special machine which drills six 
holes in one end of transmission- 
case parts and four holes in the 
opposite end _ simultaneously. 
After that operation, the work 
fixture is hydraulically cross- 
indexed to a _ second station, 
where two holes are reamed in 
one end, one hole is reamed in 
the other end, and four holes are 
tapped in one end. The multiple- 
spindle tool-heads are operated 
longitudinally on the bed by hy- 
draulic power. 

Each cycle of the machine is 
performed automatically after 
a control lever has been engaged. 
The cycle consists of a rapid 
traverse of the multiple-spindle 
heads forward, an automatic en- 


Double-end Machine with Hydraulically Operated Multiple- 
spindle Heads and Work Fixture 
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gagement of the feed, and an 
automatic return traverse after 
the heads have reached a pre- 
determined point. When the work 
fixture is at the second, or ream- 
ing and tapping, station, the 
automatic cycle includes reversal 
of the spindle rotation in the 
head that does the tapping. The 
production of this machine aver- 
ages from 45 to 50 parts an hour. 


Williams “Superrench” 
Brake Set 


A set of sixteen ‘“Super- 
renches,” designed to suit the 
brakes of more than 90 per cent 
of the automobiles in use today, 
including most 1934 models, has 
been placed on the market by 
J. H. Williams & Co., 75 Spring 
St., New York City. This No. 
1934 set is suitable for use on 
Lockheed-Hydraulic, Midland 
Steeldraulic, Bendix, and all 
other mechanical brakes. 

In designing these wrenches, 
allowance has been made to clear 
every obstruction or projection 
in the brakes for which they are 
intended. The set includes a 7- 
inch offset hammer-head screw- 
driver for adjusting slotted ec- 
centric anchor pins on Lockheed 
internal brakes. 

A No. 1934 Junior set includes 
the same tools, except that three 
anchor-nut wrenches not often 
required are omitted. All tools 
of both sets are drop-forged from 
chrome-alloy steel, heat-treated 
and chromium finished. 
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= 
= in operations where a maximum = 
E amount of upsetting or gather- z 
= ing is required. = 
= The wire is fed to the machine | 
z at an angle, in order to provide z 
z a square end on the blank. A new z 
= type of cut-off and carry-over 3 
z mechanism is employed, as shown 2 
2 in Fig. 2, which has but few 2 
z parts and these operate with a 3 
5 smooth motion that permits high a 
z speeds to be employed. The carry- 2 
S over mechanism holds the blank = 
= rigidly. It is open at the time = 
z of feeding and does not snap off 5 
2 the blank on its return movement, == 
E so that there is no scraping of = 
z the wire. 
E A new principle is employed in = 
the double-blow machines for 
= transferring the position of the E 
= coning and heading tools, these 2 
A Fig. 1. Cold Header of a New Line Brought out by the tools being shifted from one po- = 
= National Machinery Co. sition to the other by an oscil- 2 
= tating bolster. The backing or E 
support has been materially 
2 National Single- and Double-Stroke widened, in comparison with = 
z Cold Headers previous designs, so that the = 
5 tools are more rigidly supported 2 
= The National Machinery Co., bearings are provided through- jin position. Independent adjust- 3 
ES Tiffin, Ohio, has developed a new out the machine, with the excep- ments are provided for both the 2 
= line of single- and double-stroke, tion of the main shaft. coning and heading tools. The z 
=  Solid- and open-die cold headers The over-arm heading slide dies or tools can be quickly ad- a 
= that includes all sizes upto 1 inch employed provides bearings for justed or changed. 2 
a capacity. These machines have the slide at both the front and Automatic safety devices are = 
= been designed with a view to ob- rear of the crankshaft, and en- provided throughout the machine, = 
= taining compactness, power, ables the distance from the shaft no shearing blocks or plates be- 3 
| quietness, and high speed. They to the front of the machine to be ing used. There are quick ad- = 
z are considerably different in ap- materially shortened. This fea- justments for the wire feed and = 
= pearance from past designs of ture reduces the spring or deflec- stock gage, and all controls are 2 
z cold-heading machines. The bed tion in the bed frame and parts, conveniently positioned. Auto- 3 
E frame is a short steel casting of decreases the amount of energy matic lubrication is provided = 
= box-type construction, all work- required, and assists in making throughout. Either a belt or di- 2 
= ing parts run in oil, and roller accurate well filled heads, even rect motor drive can be furnished. Z 
2 Fig. 2. The Cut-off and Carry-over Mechanism on the National = 
= Cold Headers is of New Design : 
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Fox Hydraulic Power Press 
of Welded Steel 


Fox Hydraulic 
Power Presses 


Hydraulic power presses of 
welded steel construction are now 
being built by the Fox Machine 
Co., 1412 W. Ganson St., Jackson, 
Mich. The illustration shows an 
&-ton press with a C-type frame. 
In addition to tables of the 
height shown. low tables can be 
provided. With low tables and 
various depths of filler blocks, 
the presses are adapted for a 
large variety of work. 

The frames are made of hot- 
rolled steel plate, welded togeth- 
er and annealed. Although the 
presses are ordinarily built to 
standard dimensions, the method 
of construction makes it possible 
to furnish machines of special 
dimensions at little extra cost. 

Vickers pumps, operated either 
through a foot or a hand control, 
actuate the ram. When the ram 
is in its upper position, which 
may be at any point within its 
stroke, the pump delivery is by- 
passed, so that the pump does 
not work against pressure. If the 


full tonnage of the press is de- 
sired at a slow ram speed, the 
ram can be fed at a fast rate 
under low tonnage to the work 
and then an automatic change 
can be made to full tonnage. 
These presses are furnished 
with the oil reservoir and pump 
mounted within the frame. All 
piping is so located that any 


leaking oil will drain back to the 
reservoir through a filtering de- 
vice. Also, the pump is mounted 
in the reservoir, so that the oil 
cannot leak to the outside of the 
frame or find its way to the floor. 
The company is prepared to de- 
sign and build fixtures for use 
in assembling, straightening, and 
similar operations. 


Landmaco Threading Machines of Larger Sizes 


The Landmaco threading ma- 
chine, which has heretofore been 
built by the Landis Machine Co., 
Inc., Waynesboro, Pa., in 1- and 
1 1/2-inch sizes only, is now also 
made in 2- and 2 1/2-inch sizes. 
The new sizes have capacities of 
from 1/2 to 2 inches and 1/2 to 
2 1/2 inches, respectively. They 
are available in single-head and 
double-head models. Both sizes 
and both models can be equipped 
with lead-screw attachments. 

The 2- and 2 1 /2-inch machines 
are patterned closely after the 
smaller machines and have the 
same features of design, includ- 
ing the geared headstock with 
chrome-nickel steel gears, spiral- 
bevel gear spindle drive, anti- 
friction shaft and spindle bear- 
ings, built-in reversible coolant 
pump, friction clutch control, 


double-wall bed, and covered 
guides. These machines are un- 
usually rigid in construction and 
have a wide speed range. All 
controls are centralized within 
easy reach of the operator, in 
order to provide maximum ease 
of operation. 


Wright Improved Spur- 
Geared Chain Hoist 


All exposed parts of an im- 
proved spur-geared chain hoist 
made by the Wright Mfg. Divi- 
sion of the American Chain Co., 
Inc., York, Pa., are coated with 
zinc to make the hoist suitable 
for outdoor use and for service 
in moist and other corrosive at- 
mospheres. 

The adoption of precision ball 


Landmaco Threading Machine which is Now Built in I-, | 1/2-, 
2-, and 2 1/2-inch Sizes 
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bearings equipped with integral 
grease seals for supporting all 
moving parts is another improve- 
ment which has increased the 
efficiency of this hoist 10 per cent 
over former models. Wear is 
reduced to a minimum on all 


Automatic Profile 


Elongated grooves that taper 
in width and depth are cut in 
chrome-molybdenum steel clutch 
disks by a machine recently de- 
veloped by the Automatic Ma- 
chine Co., Bridgeport, Conn. The 
equipment, which is shown in 
Fig. 1, constitutes a standard 
machine tool that been 
adapted to single-purpose duty. 
Typical clutch disks produced by 
this type of equipment are shown 
in Fig. 2. The grooves must be 
closely duplicated in pairs of 
clutch disks, right- and left-hand 
to match. 

The small four-groove parts in 
Fig. 2 were cut by one machine, 
and the large six-groove disks by 
another. High-speed die cutters 
of the fish-tail type are used. The 
cutters are run at a speed of 2400 
revolutions per minute. They are 
held in precision collet chucks 
and are located vertically by 


vital moving parts by a contin- 
uous supply of lubricant to the 
sealed bearings. Minor improve- 
ments include a hardened , pawl 
tip, an improved _load-chain 
guard, and ball-spring covers on 
the oil-tubes. 


Milling Machine 


means of a fine-thread screw 
which extends to the top of the 
cutter-spindles. 

Two work-holding spindles and 
two cutter-spindles are provided 
on the machine for milling a pair 
of disks. The two work-holding 
spindles are driven right- and 
left-hand, respectively. In opera- 
tion, the pieces of work are placed 
on the holding spindles and a 
start button is pressed. This re- 
leases a solenoid switch to en- 
gage a clutch for driving a shaft 
on which is mounted a cam that 
controls the vertical movements 
of the cutter-spindle slide. In 
cutting four-groove disks, the 
work-holding spindles revolve 
once to every four revolutions of 
the camshaft, while with six- 
groove disks the work-spindle 
revolves once to every six revolu- 
tions of the camshaft. 

Upon the completion of one 


Fig. 2. Work Produced by the Machine in Fig. | and Two 
of the Cutters Used 


Fig. 1. Machine for Milling 
Grooves in Clutch Disks 


revolution of the work, a limit 
switch is engaged by a knob on 
the left-hand work-spindle. This 
operates the solenoid switch 
which disengages the camshaft 
clutch and stops the rotation of 
the work. If for any reason it 
should be desired to stop the ma- 
chine during the cycle, this can 
be accomplished by pressing the 
stop button of the control box. 
The machine is driven by a two- 
horsepower motor. V-belts trans- 
mit power to the cutter-spindles. 
The production of the machine 
averages sixty pairs of clutch 
disks, or 120 disks, an hour. 


S.R.P. Metal-Protective 
Coatings 


Paint products intended speci- 
fically for protecting metal sur- 
faces from corrosion are being 
manufactured by L. Sonneborn 
Sons, Inc., 88 Lexington Ave., 
New York City, under the trade 
name of S. R. P. Coatings. It is 
stated that these coatings are 
formed’ by combining a natural 


SS 


= 
= 


MM 


MACHINERY, May, 1934—567 


= 
= 
= 
E 
= = 
= 
= = 
= = 
= = 
= ine = 
= Le 
= 
= 
= = 
= = 3 
= ‘ “in = 
= 
= = 
= = = 
2 = 
= = ‘ 
= 
= = 
= = : 
= 
= 
2 
y 
- 


| 


SHOP EQUIPMENT SECTION 


element which is chemically 
stable, inert, and free from 
acids, alkalies, or harmful im- 
purities, with specially treated 
vehicles that make possible a uni- 
form dispersion and add to the 
waterproof property of the films. 

These coatings can be success- 
fully applied over rusty surfaces 
without removing the rust, ex- 
cept loose scale. Existing rust 
cannot spread under the new film 
and destroy it. The formation of 
new areas of rust is said to be 
positively checked. 


welding cost less than one-half 
that of the method formerly em- 
ployed. The welding press has 
a powerful toggle action, and is 
equipped with quick-changing 
dies that are faced with Elkonite 
inserts and are water-cooled. 


Thompson Hydraulic 
Grinder for Die Shops 
Dies can be ground without re- 


moving guide pins in a small ma- 
chine which has recently been 


addition to die work, this ma- 
chine is applicable to general 
grinding requiring a wide table, 
as the table will accommodate 
work up to 24 inches long by 20 
inches wide. 

The wheel-head is provided 
with an intermittent feed, which 
can be varied from 1/32 to 3/4 
inch per reversal of the table. 
Power truing and a power rapid 
traverse are other features of 
the new machine. On the ma- 
chine shown in the illustration, 
the wheel is 20 inches in diam- 


Thomson-Gibb Two-head Welding Press Being 
Used for Welding an Automobile Body 


Projection Welder for 
Automobile Bodies 


Two gusset plates are shown 
being welded to the top rail and 
back panel of an automobile body 
in the accompanying illustration. 
The equipment used is a special 
two-head double-stroke welding 
press built by the Thomson-Gibb 
Electric. Welding Co., Lynn, 
Mass. Sixteen projection welds 
are made at each stroke of the 
equipment, which means thirty- 
two welds per revolution of the 
crank. 

The weld is smooth, clean, and 
strong, and it is produced at a 
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added to the line of hydraulic 
surface grinders built by the 
Thompson Grinder Co., 1534 W. 
Main St., Springfield, Ohio. In 


Thompson Hydraulic Grinding Machine, Especially 
Adapted for Use in Die Shops 


eter and has a face width of 
1 1/2 inches. It is operated 
at a speed of 1140 revolutions 
per minute. 


Brown Automatic Blanking Shears 


A line of automatic blanking 
shears has been developed by 
R. H. Brown & Co., New Haven, 
Conn., that will take metal sheets 
from 0.010 to 0.162 inch thick, 
from 4 to 36 inches wide, and up 
to 25 feet long. Blanks can be 
cut from 1/8 inch wide to the 
full width of the sheets. The par- 
ticular machine illustrated ac- 


commodates sheets from 8 to 13 
inches wide and up to 24 inches 
long. 

As many as 225 sheets of 0.025- 
inch stock can be loaded into the 
magazine at one time. Loading 
is the only hand operation, all 
other work being accomplished 
automatically even to ejecting 
the last piece of scrap. An at- 
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Brown Blanking Shears with Automatic Feed 


tachment is provided which will 
stack narrow blanks as they are 
produced. 

This machine is driven by a 


one-horsepower, bal] - bearing, 
geared-head motor equipped with 
a V-belt drive. The production 
rate is 110 blanks a minute. 


Schatz Automatic Inclinable Press 


An automatic strip-feeding ar- 
rangement is a feature of the in- 
clinable press here illustrated, 
which is being introduced on the 
market by the Schatz Mfg. Co., 
Poughkeepsie, N. Y. This ma- 
chine has a variable speed of 70, 
90, 140, and 180 strokes a min- 
ute. The strips are stacked on 
the feeding table and a vacuum 
apparatus automatically feeds 
them to the machine. The table 
is raised mechanically to com- 
pensate for the difference in 
height as the strip pile decreases. 
The table is inclinable with the 
press. 

The strip-feeding mechanism 
has a fine stroke adjustment on 
the machine shown from 0 to 4 
inches, and accommodates strips 
up to 5 1/8 inches wide. The 
feeding apparatus on the bed 
consists of four grips. Two of 
these are. outside grips, which 
are moved back and forth by a 
rotating disk at the point where 
the fine-feed adjustment is made. 
The other two grips are on the 
inside. They do not move back 


and forth, but open and close in 
synchronism with the outer grips 
and hold the material while it is 


strip is 


being punched. In conjunction 
with this feed, there is a pat- 
ented gage against which the 
pushed to eliminate 
punchings before the strip enters 
the grips. 

The advantages claimed for the 
machine are that a battery can 
be served by one operator; that 
the feed is reliable; and that the 
feed arrangement’ saves time, 
labor, and material. Should it 
be desired to feed coiled mate- 
rial, the strip table could be re- 
moved. The machine can be fur- 
nished with a scrap shear for re- 
ducing the punched strips to 
small pieces. This shear can be 
disconnected. An ejector can be 
provided in the slide. Machines 
of this type are available in many 
sizes, the particular one shown 
in the illustration having a maxi- 
mum pressure of 45 tons. 


Magnetic Clutch-Brake 
Unit 


A combination clutch-brake 
unit that is only 5 inches in di- 
ameter, recently developed by the 
Magnetic Mfg. Co., Milwaukee, 
Wis., has a conservative torque 
‘rating of 40 inch-pounds when 
used as a brake and of 80 inch- 


Schatz Press with Automatic Precision Feeding Arrangement 
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Fig. |. 


Airco-DB Oxygraph with Pantograph Construction that 


Gives a Large Work Range 


pounds when used as a clutch. 
This unit can be operated from 
any source of direct current up 
to and including 250 volts. The 
brake is of the mechanical safety 


type, being spring-actuated. Thus 
it insures positive stopping in 
the event that an interruption 
should take place in the electric 
circuit. 


Pantograph Type Gas Cutting Machines 


The Air Reduction Sales Co., 
60 E. 42nd St., New York City, 
has added the Airco-DB No. 7 
Oxygraph and the Airco-DB 
No. 1 Travograph, shown re- 
spectively in Figs. 1 and 2, to its 
line of pantograph type gas cut- 
ting machines. Large capacity 
is one of the features of these 
new developments, the No. 7 


Oxygraph having a cutting range 
up to 30-inch squares or 36-inch 
diameter circles, while the Travo- 
graph with one sixteen-foot sec- 
tion is capable of cutting a 
rectangle 4 1/2 feet wide by 11 
feet long. Any length of work 
can be accommodated by provid- 
ing additional rail sections. 
Straight lines, circles, and reg- 


ular or irregular shapes can be 
cut by either of these machines 
in steel plate, slabs, billets, and 
forgings. 

The basic principle of both ma- 
chines is the same as that of the 
No. 6 Oxygraph built by the con- 
cern, except that the No. 7 Oxy- 
graph employs a different panto- 
graph construction. The fourth 
side of the-parallelogram is re- 
moved to the rear, an arrange- 
ment which allows the working 
ends of the arms to swing be- 
tween the vertical posts that sup- 
port the pantograph assembly, as 
well as in back of them. This 
construction permits covering a 
maximum cutting area with a 
given length of arm. 

The No. 7 Oxygraph has no 
tracer bar, the tracer being at- 
tached to the end of one panto- 
graph arm and the cutting torch 
to the end of the other arm. This 
machine is designed for single- 
torch operation only. The tracing 
table for holding the full-scale 
drawing is part of the machine 
and is located on top of the bed 
between the vertical posts. Either 
a manually controlled or a mag- 
netic tracer can be used. 

In the case of the Travograph, 
the pantograph assembly is 
mounted on a carrier that travels 
on rails. This feature accounts 
for the greatly extended cutting 
area, in comparison with the 
No. 6 Oxygraph, in which the 
pantograph assembly is mounted 


Fig. 2. Travograph Gas Cutting Machine with the Pantograph 
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Mounted on a Carriage 
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Hammond Grinder for Tool | 
and Production Grinding 


on a stationary base. The Travo- 
graph is fitted with a long tracer 
bar, attached to the outer ends 
of the pantograph arms, the 
same as the No. 6 Oxygraph. The 
tracer mechanism and the cut- 
ting-torch holders are mounted 
on this bar. There may be as 
many as six cutting torches for 
multiple cutting. They conform 
to the movements of the tracer 
for accurately reproducing the 
path over which the tracer trav- 
els. This machine can also be 
controlled through the use of 
either a manual or a magnetic 
tracer. 

Automatic control of the car- 
rier-driving motor by the move- 
ment of the pantograph arms is 
another feature of the Travo- 
graph. As the arms reach certain 
limiting positions in their swing 
in either direction, they operate 
switches which actuate the mag- 
netic reversing starter of the 
carrier motor. In this way, the 
carrier is automatically posi- 


.\.tioned at all times in the most 


advantageous location. The posi- 
tion, speed, and direction of the 
tracing device automatically con- 
trol the travel of the carrier, 
both as to direction and amount. 

Both the manually controlled 
and magnetic tracers of the two 
machines. here described are 
equipped with variable-speed mo- 
tors. The cutting speed of the 
machine is regulated by merely 
turning a speed-governing screw 
on the motor. 


Hammond Tool and Production Grinder 


A floor-stand grinder designed 
to suit both tool and production 
grinding has been added to the 
line of the Hammond Machinery 
Builders, Inc., 1619 Douglas Ave., 
Kalamazoo, Mich. The spindle 
of this Model 2 CW grinder is 
mounted in over-size ball or roller 
bearings -and driven by V-belts 
connected to a motor that is at- 
tached to the rear of the column. 
A motor of 1, 1 1/2, 2, or 3 
horsepower can be supplied for 
driving wheels up to 14 inches in 
diameter. 

The grinder is furnished with 
a cascade oiling system that con- 
sists of an oil-pump driven from 


the spindle by worm-gears. Oil 
is pumped continuously through 
a filter to the bearings. Sight- 
feed gages show the level of the 
oil in the sump and the contin- 
uous stream being delivered from 
the filter to the bearings. There 
is no possibility of abrasive or 
other foreign matter getting into 
the oil, and thus the life of the 
bearings is prolonged. 

The work-rests are unusually 
rigid and are provided with re- 
movable wearing plates. Cast- 
steel or boiler-plate wheel guards 
that comply with all safety codes 
can be supplied, as well as safety 
glass eye-shields. 


Hydraulic High-Speed Tube-Benders 


Hydraulically operated tube- 
bending machines of universal 
and single-purpose design are 
manufactured by Williams, 
White & Co., Moline, Ill. All types 
are equipped with two motor- 
driven hydraulic pumps. Each 
pump line is provided with an 
adjustable-pressure relief valve. 
One of these valves is set to the 
pressure required for clamping 
the tubing that is to be bent, 
while the other is set to the pres- 


sure required for swinging the 
wiping-die cylinders to shape the 
tube. 

In bending tubes to small radii, 
rods with balls on the ends are 
attached to the swinging arms. 
The balls are inserted in the 
straight tubes and the rods are 
fastened to a puller device. As 
the swinging arms, to which the 
wiping-die cylinders are attached, 
move around the stationary die, 
the balls are pulled just back of 


Hydraulically Operated Tube-bender 
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the center line. This straightens 
the tubes out to their original 
full diameter, in case they have 
become flattened during the bend- 
ing operation. 

The machines are equipped 
with flexible dies that follow the 
grooves in the stationary die. 
Such dies are especially neces- 
sary in making automobile arm 
rests and frames for modernistic 


furniture, because the bending 
is not always performed in one 
plane. When right- and left-hand 
parts are required, a pair is 
formed at one time. 

The valves at the front of the 
machine are operated successive- 
ly to actuate the various move- 
ments. From sixty to eighty 
pairs of arm rests are produced 
an hour by this machine. 


Norin Hydro-Mechanical Presses 


An important feature of a line 
of Hydro-Mechanical presses 
built by the Norin Engineering 
Co., 355 N. Union Park Court, 
Chicago, Ill., is that the tonnage 
exerted in an operation can be 
closely controlled from one-tenth 
the capacity of the press up to 
its full capacity. The adjustment 
is made by merely changing the 
predetermined pressure in a hy- 
draulic regulator at the back of 
the machine. Thus the tonnage 
is controlled hydraulically, while 
the ram is reciprocated mechan- 
ically. 

The illustration shows a Hydro- 
Mechanical press of the open- 
back inclinable type. Beneath 
the machine is a row of flat-head 


Norin Press, the Tonnage of 
which is Regulated Hydraulically 
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rivets which demonstrate the ac- 
curacy of the tonnage-adjusting 
feature. The first rivet at the 
left was touched by the ram 
without the rivet shank being 
upset. The remaining rivets from 
left to right show the effect ob- 
tained by gradually increasing 
the pressure exerted by the ram. 
This was accomplished by merely 
giving the adjusting screw of the 
pressure regulator one-eighth 
turn between each test. No ad- 
justments of the ram screw were 
made during the complete test. 

Smoothness of operation is an- 
other feature of these machines, 
which is obtained through the 
pressure regulator and the hy- 
draulic cylinder that it controls. 
Regardless of the position at 
which the ram is stopped on its 
down stroke, the crankshaft com- 
pletes its rotation, thus providing 
automatic compensation for va- 
riations in the thickness of work. 
In the tests described, the ram 
would have advanced 1/4 inch 
below the surface on which the 
rivets were placed if it had been 
allowed to complete the stroke of 
the crankshaft. 

The pressure exerted by the 
ram is gradually increased dur- 
ing two-thirds of the stroke, the 
last third taking place under a 
uniform pressure, so that opera- 
tions can be performed at differ- 
ent heights without any change 
in pressure. The down stroke of 
the ram is effected during 210 
degrees of the crankshaft revolu- 
tion, which means a comparative- 
ly slow down stroke and a corre- 
spondingly fast return stroke. It 
is stated that these Hydro- 
Mechanical presses can be oper- 
ated 18 per cent faster than or- 
dinary presses. 


Bantam Ball Bearing of 
Shielded Design 


Bantam Shielded Radial 
Ball Bearings 


The Bantam Ball Bearing Co., 
3400 W. Sample St., South Bend, 
Ind., has recently added SAE 
No. 203 shielded ball bearings to 
its precision radial line. In these 
bearings a shield retains the 
lubricant almost indefinitely, and 
at the same time prevents dust 
or dirt from entering the bear- 
ings and damaging the highly 
polished raceways. 

This feature is especially im- 
portant in applications where a 
considerable amount of abrasive 
foreign matter is present. Also, 
the bearings are particularly ad- 
vantageous for use in textile 
mills and in various material- 
handling applications, because 
they safeguard materials from 
being damaged by leaking oil. 


Dumore High-Speed 
Hand Grinder 


A light-weight high-speed hand 
grinder intended for use in pat- 
tern, machine, and engraving 
shops and in tool-rooms, has-been 
added to the line of portable elec- 
tric tools manufactured by the 
Dumore Co., 25 Sixteenth St., 
Racine, Wis. This Model 8-HG 
grinder weighs only 1 pound 10 
ounces. It is so balanced that it 
can be used as a pencil. 
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Using the Dumore High-speed 
Hand Grinder on a Typical Job 


The grinder is driven by a 
1/40-horsepower motor of the 
universal type which operates on 
either alternating or direct cur- 
rent. The speed is 15,000 rev- 
olutions per minute. The motor 
is well ventilated, so as to make 
continuous use possible. Preci- 
sion ball bearings of the double 
grease-sealed type are supplied 
for the armature to insure maxi- 
mum bearing life and reduce 
friction drag to the minimum. 


Wells Horizontal Metal- 
Cutting Band Saws 


Two metal-cutting band saws 
of horizontal construction, with 
capacities of 4 and 8 
inches, respectively, are 


one of the two band-saw wheels. 
Both wheels revolve on 
double annular ball bearings. 
Plates prevent the saw from run- 
ning off the wheels even in case 
it becomes stuck. The band-saw 
wheels and the motor are mounted 
on a frame that feeds downward 
automatically as the cut is made. 
When the frame reaches its bot- 
tom position, the power is auto- 
matically cut off. An adjustable 
weight on the upper part of the 
saw frame and a spring on the 
motor end of the frame control 
the gravity feed. The vise is of 
a swiveling design for holding 
work at any angle. The jaws can 
be removed for irregular work. 


Photo-Electric Relay for 
General Industrial Use 


A photo-electric relay has re- 
cently been produced by the 
Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., for 
general industrial use. This LE 
relay is considerably lower priced 
than former light-operated relays 
of comparable reliability. The 
heavy-duty contactor interrupts 
20-ampere, 115-volt, alternating- 
current, non-inductive loads; or 
3-ampere, 115-volt, direct-current 
loads. 

In such applications as count- 
ing, the operating speed is un- 
usually fast, ranging from 200 


Westinghouse Photo-electric Relay 
for General Industrial Use 


to 600 pieces a minute, depend- 
ing upon the amount of light 
available and the resistance of 
the contacts. The relay is en- 
closed in a steel box, as illus- 
trated. In industrial plants, this 
relay can be used for such appli- 
cations as counting, timing, 
grading small parts, opening 
doors, protecting machines, and 
synchronizing conveyors. 


Magnolia Semi-Finished 
Bearing-Bronze Stock 
Hollow bars for bronze bush- 


ings are supplied by the Magnolia 
Metal Co., 200 Bayway 


being introduced on the 
market by the Wells 
Mfg. Corp., Three 
Rivers, Mich. High 
speed and accuracy are 
advantages claimed for 
these machines, it be- 
ing stated that 1 1/2- 
inch bars of cold-rolled 
machine steel can be 
cut off in forty-seven 
seconds and that dupli- 
cate pieces can be cut 
with a variation in 
thickness of less than 
0.005 inch. 

These machines, as 
illustrated, are driven 
by a constant-speed mo- 
tor mounted on the saw 


Ave., Elizabeth, N. J., 
with both inside and 
outside semi-finished. 
The advantage claimed 
is that the user is pro- 
tected against loss of 
time or material from 
blow-holes or other de- 
fects being revealed 
when the stock is ma- 
chined in his shop. 
This bearing stock 
comes with 1/16 inch 
of extra metal on both 
the inside and outside 
for finishing. It is 
available in various 
sizes, ranging from 
solid 1/2-inch bars up 
to 5-inch bars with a 
2 1/2-inch hole. The 


frame, power being 
transmitted direct to 


Wells Metal-cutting Band Saw of Horizontal Design 


material is S A E speci- 
fication No. 64. 
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Chain Type Self-adjusting 
Variable-speed Transmission 


Link-Belt Self-Adjusting 
Variable-Speed 


Transmission 


A variable roll drive is the 
principal feature of a self-adjust- 
ing positive variable-speed trans- 
mission brought out by the Link- 
Belt Co., 910 S. Michigan Ave., 
Chicago, Ill, for  fractional- 
horsepower duty. This VRD 
transmission is intended as a 
companion to the PIV gear va- 
riable-speed transmission. 

In the new _ transmission, 
power is delivered from the input 
shaft to the output shaft by a 
side-contact roller chain. This 
chain consists of endless steel 
links connected by hardened steel 
pins in hardened steel joint bush- 
ings. The chain engages opposed 
conical disks that form the driv- 
ing and driven wheels. It is en- 
gaged positively in the wedge- 
shaped wheels at the proper pitch 
line for the desired speed of the 
output shaft. Engagement and 
disengagement of the chain are 
effected by a smooth rolling 
action. 


A speed indicator permits 
checking of the speed settings. 
Spring pressure is applied to the 
two disks of each wheel to main- 
tain the correct tension and to 
compensate automatically for 
chain wear. This transmission 
unit is furnished with either a 
horizontal or a vertical box and 
with or without reduction gear- 
ing. It can be supplied with a 
motor as an integral part. The 
unit is capable of delivering 1/2 
horsepower at the fastest speed, 
and has a maximum speed varia- 
tion of 10 to 1. 


Hilliard Over-Running 
Clutch 


An over-running free- 
wheeling clutch designed for in- 
dustrial use is a recent product 
of the Hilliard Corporation, 102 
W. Fourth St., Elmira, N. Y. 
This clutch, which is shown dis- 
assembled in the illustration, is 
designed on the principle that a 
roller running between an outer 
ring and an inner flat surface will 
drive between the outer and inner 
members when the rotation is in 
one direction and release or run 
free when the direction of rota- 
tion is reversed or when one 
member runs ahead of the other. 

Simplicity of construction is a 
feature of the clutch. The rollers 
are held in a bronze cage that is 
retained in its proper assembled 
position by a small bracket on 
one face of the hub. The rollers 
bear on every other flat surface 
only, there being twice as many 
flat surfaces as are used at any 


Details of the Hilliard Over-running or Free- 
wheeling Clutch 
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one time. The rollers also engage 
a ring that is pressed into the 
outer sleeve. 

The inner member, rollers, and 
outer ring are made of oil-hard- 
ened high-carbon steel, and are 
ground to size. Any wear that 
occurs takes place on the flat sur- 
faces. These surfaces can be re- 
newed four times by simply 
moving the roller cage to new 
positions on the center hub. A 
felt seal prevents the leakage of 
lubricant. 

This clutch can also be used as 
a coupling to connect two shafts. 
Driving power can be applied 
either through the outer sleeve 
or through the inner hub that is 


mounted on the shaft. A gear, 
sprocket, or pulley can be 
mounted on the sleeve. A trip 


arrangement can be provided to 
make the clutch automatic when 
it is desired to start and stop a 
machine frequently. 


Circuit-Breakers for 
Fractional-Horsepower 
Motors 


A Type H_ Sentinel circuit- 
breaker has been brought out by 
the Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa., 
for the protection of fractional- 
horsepower motors. These cir- 
cuit-breakers are available in 
single- and double-pole types. 
They act as a protection against 
burnouts which might be caused 
by a low voltage, locked rotor, or 
overload conditions in driving 
washing machines, ironing ma- 


Sentinel Circuit-breaker for 
Fractional-horsepower Motors 


2 


i 
= 
a 
‘ > I 
pe = 
| = 
= 
| 
4 = 
= 
2 
3 
j = 
= 


chines, small woodworking tools, Records of from one to twelve 2 
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that kind. vanometer due to temperature = 
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closed in a molded case, the only quarters of a second. The car- = 
exposed moving part being an _ riage travels the full length of = 
operating handle. All metal parts the scale in one step, and records 3 
are made of non-corrosive metals are made when a balance is 5 
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time delay to start small motors rate of 1 inch an hour. 
whose starting current is high in Wells Sharpening Machine for S 
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also permits such motors to carry Direct-Current Fan-Cooled : 
a momentary overload without = 
disconnecting them from the line. Explosion-Proof Motors mounted on it. Grinding to ac- : 
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‘ equipped with grinding wheels 
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anced recording potentiometer E 
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trade by the C. J. Tagliabue Mfg. we 
Co., Park and Nostrand Aves., Drop-Forged C-Clamps = 
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a J. H. Williams & Co., 75 Spring = 
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deflections of the light beam, and design of these new motors is drop-forged from a wana steel = 
synchronized electric contacts such that quick inspection of the and heat-treated to provide max- 2 
control the motion of a contact commutator and brushes is pos- jmum stiffness. a 
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chart and slide-wire of the screw caps. The illustration one piece without a handle or = 
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is thus electrically balanced. proof motor with a rating of 25 screws provide a firm lever that == 
When the light beam is at the horsepower at about 800 revolu- js recessed and rounded to give = 
center of the shutters, the mech- tions per minute. an easy hand-grip. They are E 
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switch to a new position. Wells Small-Sized Seven sizes of these C-clamps are 2 
Drill Sharpener in capacity 
rom 2 to inches. = 
Drills from No. 60 to 1/4 inch = 

, can be sharpened in a small-sized 

bench machine recently added to 

the line of the Wells Mfg. Co., 

Greenfield, Mass. The drills are 

sharpened on the right-hand side 

of the machine and their webs 
are thinned on the left-hand side. = 
For the sharpening operation, 2 
the drill is held true in a double- = 
end collet. This collet is con- = 
Recording Potentiometer Bal- tained in a quill which has a Drop-forged C-clamp with = 
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Brown & Sharpe Dial 
Test Indicators 


Two dial test indicators iden- 


tified as Nos. 731 and 731-A have 


been added to the line of tools 
made by the Brown & Sharpe 
Mfg. Co., Providence, R. I. Tubes 
of large diameter are used for 
the upright and the dial-holding 
rod—a feature that is claimed to 
give an exceptional rigidity, in- 
suring a high degree of accuracy 
without any sacrifice of conven- 
ience. The clamps used in mak- 
ing adjustments are of an im- 
proved lever type. 

The No. 731 indicator is fur- 
nished with a dial graduated to 
0.001 inch and having a spindle 
movement of 0.300 inch. The 
No. 731-A indicator, which is in- 
tended for work where 
a higher degree of ac- 


Osgood “Super-Strong” 
File Handle 


The latest addition to the line 
of safety file handles manufac- 
tured by the J. L. Osgood Ma- 
chinery & Tool Co., 43-45 Pearl 
St., Buffalo, N. Y., has been 
designated ‘“Super-Strong.” The 
construction of this handle will 
be clear from the illustration. It 
will be seen that the long metal 
ferrule which is pressed into the 
wood has been doubly reinforced 
at the outer end, to withstand the 
heavy pressure that the file tang 
exerts at this point, and thus 
prevent splitting. 

Another improvement in the 
new handle is that the internal 
diameter of the ferrule has been 
made considerably larger than in 


Buckeye High-frequency Electric 
Nut-driving Tool 


being introduced on the market 
by the Buckeye Portable Tool 
Co., Dayton, Ohio. An adjustable 
cam automatically re- 
leases the clutch when 


curacy is required, is 
equipped with a dial 
graduated to 0.0001 
inch. This dial has 
jeweled bearings and 
the total movement of 
its spindle is 0.020 
inch. The base of both 


the nut is tight. 
This tool is made in 
number of sizes. The 
No. 30-N model illus- 
trated is intended for 
operation on three- 
phase, 180-cycle, 225- 
volt current. It oper- 


indicators is 10 inches 
long by 3 inches wide. 
Straight and angular 
stops that adapt the in- 
dicators for use on lathe beds, 
machine tables, etc., can be fur- 
nished extra. Each indicator is 
supplied in a metal box. The 
construction of these indicators 
can be seen in the illustration. 


Dial Test Indicator with 
Tubular Supports 


Osgood File Handle of Improved Design 


like sizes of former handles, so 
that a greater amount of wood is 
provided for cushioning. The cen- 
ter hole in the wood is now 
drilled in three steps that con- 
form approximately to the taper 
of the file tang, so as to guide 
the tang centrally. The wood is 
selected for non-splitting qual- 
ities and is machine-shaped to 
such a contour that about 50 per 
cent of the force exerted by the 
heel of the hand is taken by the 
rounded end of the handle, while 
the other 50 per cent exerted by 
the thumb and forefinger is ap- 


plied on the bead at the front 
end. 


Buckeye Shockless 
“Nut Runner” 


A high-frequency electric nut- 
driving device with an adjustable 
releasing clutch which enables 
nuts to be tightened without im- 
parting shocks to the operator is 


ates at a speed of 750 
revolutions per minute 
and has a capacity for 
standard 5/16-inch or 
light 3 /8-inch nuts. The tool is 


14 inches long and weighs 16 1/2 
pounds. 


* * * 


Cleveland Industrial 
Progress Show 


An Industrial Progress Show, 
under the auspices of the Cleve- 
land Engineering Society, was 
held in Cleveland, April 11 to 14. 
The exhibits included transmis- 
sions, motors, regulators, bear- 
ings, controllers, meters, die- 
castings, metals, and machine 
tools. Experimental models and 
recently patented devices were 
shown in a _ separate division. 
In many instances, the machines 
displayed were in actual opera- 
tion. Meetings were held in con- 
junction with the show at which 
addresses were made by T. J. 
Maloney of the New Jersey Zinc 
Co., and Forrest U. Webster of 
Cutler-Hammer, Inc. 
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